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a city engineer in New Mexico was among the first 
to arrive. 

The answer—if you haven’t it already—was 1 inch, 
300 pages, or one volume, whichever way you look 
at it. 


And Here’s a 
Seasonable One: 


Last month’s problem was too easy. Here is one 
that will exercise the mathematicians a little: During 
a heavy storm, a group of men went out to remove the 
snow from a street. It was found that eight men 
could clean a block in 20 minutes, while five men 
needed 60 minutes to clean a block of the same size. 
Assuming that the rate of work, capabilities of the 
men, snow, etc., were all uniform throughout the 
period, how long would it have taken four men to 
clean a block? 

This time there will be three subscription prizes. 
One to the first correct solution from east of Ohio; 
another to the first correct solution from west of the 
eastern border of Ohio and east of the Mississippi; 
and the third for the first correct solution from west 
of the Mississippi. 
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327 VACUUM 
CHLORINATORS 


F three cities are on the American Medical 


Association Honor Roll. 






Fifty three cities with a typhoid death rate 






of less than two per hundred thousand — and 






chlorination played a vital part in making this 






splendid record. 
But —the significant fact is this —327 W&T 
Solution Feed VACUUM CHLORINATORS are ster- 















ilizing the water supplies, disinfecting the swim- 


ming pools, chlorinating the sewage in these 






justly honored fifty three American municipalities. 
Three thousand Solution Feed VACUUM 
CHLORINATORS are now in daily service. 








Their ease of operation, their low maintenance 






costs have been proven. Their absolute de- 






pendability is attested by the record of these 
327 machines. 









NO VACUUM CHLORINATOR HAS EVER WORN OUT 






Ask for Technical Publication 38 


WALLACE & TIERNAN CO., INC. 


Manufacturers of Chlorine Control Apparatus 


Seven W&T solution feed VACUUM CHLORINATORS NEWARK, N. J. 
{Tyoe ASV) on the LOS ANGELES, Calif. Water Supply BRANCHES IN PRINCIPAL CITIES 



















A Product of 


WALLACE & TIERNAN 


“The only safe water is a sterilized water” 
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General View of the Highlands Sewage Treatment Plant. 


Sewage Treatment Plant of Highlands, N. J. 












Hopper-bottom septic tanks—Pre and post Chlorina- 
tion—V ariable-capacity pumps—Glass-covered sludge 
drying beds—Plant located in center of municipality. 











By P. B. Streander 


Associate Engineer, Remington, Vosbury and Goff, Camden, New Jersey 






Pre-chlorination of the sewage is provided to 





HE design of a sewage treatment plant for a_ gases. 
summer seashore resort presents certain prob- prevent odors, and all parts of the structure are 
lems not met with in municipalities having a housed in. In addition, disinfectant is applied to the 
steady, non-fluctuating population. Such a plant is tank gases. 





The sewer system is of the separate or sanitary 
sewer type, receiving no surface or roof drainage. 
It consists of approximately fourteen miles of sewers 
ranging in size from 8-inch to 20-inch diameter. In 


called upon to meet extremely wide variations in rates 
of flow, due to the variation between permanent and 
transient population. This article describes a plant 
recently constructed for the borough of Highlands, 






New Jersey, a summer resort situated at the con- 
fluence of the Shrewsbury river with Sandy Hook 
bay, directly inland from Fort Hancock on Sandy 
Hook. 

The type of plant adopted was septic tank treat- 
ment with chlorination. The flexibility required to 
take care of the seasonal fluctuations in flow was ob- 
tained by dividing the tank into several compart- 
ments. 

From an economical standpoint, the only available 
site for the location of the main pumping station and 
treatrhent plant was practically in the center of the 
borough. Other sites would have necessitated long 
force mains, deep sewers and additional pumping. In 
designing the pumping station and treatment plant, 
every precaution was taken to reduce and prevent 
the production and dissemination of odoriferous 
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addition to the main pumping station, located at the 
treatment plant, there are two auxiliary pumping 
stations, which lift sewage from districts which could 
not be drained into the main system. The plant is 
designed to treat a maximum summer sewage flow of 
1,200,000 gallons per day from a population of 12,000 
and a maximum winter flow of 500,000 gallons per 
day from a population of 5,000. 
Pumping Station 
The main pumping station is located on the site 
of the treatment plant and consists of a pump suction 
or wet well, from which the pumps take their suction, 
and a dry well for the sewage pumps. A _ hand- 
cleaned bar screen is provided in the suction well and 
the screenings are removed in buckets and lifted by 
a sidewalk-type telescopic hoist to the street level. 
The pumping units are of the vertical, non-clog- 
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Longitudinal section of septic tanks and sludge drying beds. 


ging sewage type, operated by automatically con- 
trolled, variable-speed motors. Two pumps are pro- 
vided, the first pump having a capacity ranging be- 
tween 200 and 800 gallons per minute, and the second 
pump having a capacity ranging between 600 and 
1,200 gallons per minute. Commencing with a mini- 
mum flow of 200 gallons per minute, the first pump 
operates at reduced speed and as the rate of flow in- 
creases the speed of the pump is automatically in- 
creased in steps equivalent to capacity increments of 
100 gallons per minute, until the maximum capacity 
of the first pump is reached—800 gallons per minute. 
At this point this pump will be automatically cut out 
of service and the second pump cut in at reduced ca- 
pacity, equivalent to 800 gallons per minute. When 
the flow increases beyond this rate the pump is au- 
tomatically accelerated until its maximum capacity of 
1,200 gallons per minute is reached. With decreas- 
ing rates of sewage flow, the pumps operate inversely 
to that described. Automatic control is obtained by 
means of floats set in the suction well, which floats 
actuate a master float switch, operating magnetic 
contactors cutting resistance in or out, depending 
upon the pump speed required to prevent the over- 
hauling of the rate of pumping by the rate of sewage 
inflow. 
Septic Tank 


The septic tank is designed to provide a detention 


period of 8 hours at a rate of 1,200,000 gallons per 
day. It is divided into four separate compartments 
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Interior of one of the glass-covered filter beds. 


with parallel or straight-through flow, and the tank 
is entirely enclosed. About 6 feet of the tank pro- 
trudes above the ground and the outer face of the con- 
crete on this part is panelled and finished to represent 
cut stone. 

Sewage is pumped into the compartments of the 
septic tank through balancing meters, the function 
of which is to balance or equalize the rate into each 
compartment. These meters consist of a venturi tube 
provided with air-driven indicating-type manometers. 
These manometers are particularly applicable to sew- 
age installations, as they are free from any moving 
parts, the differential being obtained by the differ- 
ence in air pressure. 

The sewage from the balancing meters is dis- 
charged into an influent conduit, from which it passes 
through a deflected diversion baffle into the tank. 
The effluent from the tank is discharged over a baffled 
weir into the effluent conduit, from which it is piped 
to the contact tank. 

Sludge storage is secured in each of the compart- 
ments by four hoppers. The volume of the hoppers 
is determined by allowing two cubic feet per capita 
for the summer population for a period of three 
months and two cubic feet per capita for a winter 
population of 3,000 for a period of nine months. The 
sludge is removed from the bottoms of the hoppers by 
means of air lifts placed in the apex of each hopper. 
Each lift consists of a sludge entrance shoe set in the 


(Continued on page 69) 

































Water shortage stopped the James & Nicholson job temporarily, but an excellent rate of progress was maintained. 
A 27-E Koehring ready to go. 








Construction Equipment Used on Some 


Pennsylvania 


RECENT survey of a number of highway con- 

struction projects in Pennsylvania illustrates 

quite clearly to what extent power machinery is 
being used in this field of work. On six average jobs, 
26 power shovels were in use. A quite surprising 
feature in regard to these was the use of large shovels. 
Many of the 26 machines employed on these six jobs 
were 14-yard machines. Crawler tractors, also, are 
common. Five jobs showed 21 units of such equip- 
ment at work. Motor trucks, of course, are employed 
in numbers, but the average number per job appears 
to have increased in the past year or two. On five 
of the jobs visited, 72 motor trucks were in use, solely 
for hauling batches to the mixer. In many cases these 
same trucks or others were used for hauling excavated 
dirt and rock from the power shovels. A listing of the 
equipment in use on a number of representative 
projects follows: 

James & Nicholson contract—This contract in- 
volves 135,000 cubic yards of excavation, the con- 
struction of 4.25 miles of 18-foot concrete pavement 
with a thickness of 9-7-9 inches, and the building of 


Highway Jobs 


one bridge, three small drainage structures and two 
culverts. Practically the entire job is on relocation. 
Excavation was carried on by 5 power shovels, as fol- 
lows: 1 Lima 101 1%-yard; 1 Bucyrus-Erie gas+-air 
l-yard, and 3 Erie steam shovels of 34-yard capacity. 
Rock cuts were drilled with a 6-inch hole, using a gaso- 
line well rig, and shot. A Sullivan air compressor was 
on the job. Excavation was handled from the shovels 
by 4 6-yard Streich wheel wagons hauled by Cater- 
pillar 60 tractors. For knocking down the fills and 
other leveling work, there were 4 Caterpillar 30 trac- 
tors with blades and 1 Caterpillar 60 with a LaPlant- 
Choate bulldozer. Motor trucks were used for 
handling excavation. 

An Erie crane was used to put the aggregate into 
a Blaw-Knox bin, whence it was hauled to the mixer. 
There were an average of 17 batch body motor trucks 
on this work, with 5 more normally held in reserve. 
These 22 trucks included the following makes: Mack, 
Armleder, Stewart, GMC, Ruggles and International. 
The mixer was a 27-E Koehring. The screed was a 
Lakewood, and the machine for inserting the center 





Heavy construction on the James & Nicholson Contract. 


ing dirt from Erie shovel. 











At right, a LaPlant-Choate Bulldozer with Caterpillar tractor. 





At left, Streich wagons hauled by Caterpillar tractors mov- 
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joint was made by the Flexible Road Joint Machine 
Co. There were 2 C. H. & E. water pumps; the forms 
were made by Truscon; Dowflake calcium chloride 
was used for curing; the expansion joints were tur- 
nished by Philip Carey Co. . 

Excellent progress has been made on this contract. 
Grading was started on April 12, 1930, and laying 
of pavement on June 9. On August 1, the work was 
approximately 42 per cent completed. 


Johnson, Drake & Piper contract——This contract 
calls for the construction of 11.49 miles of 18-foot, 
9-7-9 concrete highway in Susquehanna County. This 
is practically all relocation, much of it through wooded 
country. The grading was accomplished by 6 power 
shovels, including 1 Erie, 1 Marion, 1 Lima, 2 North- 
west and 1 Bucyrus-Erie gas-+-air. The excavated 
material was loaded into trucks. There was a Cater- 
pillar bulldozer, a Rome grader with crawlers and a 
Riddell crawler grader on the fine grading. Concret- 





Batch trucks in line at the D. L. Risser job, where excellent progress was made. 


ing is being carried on at both ends of the job, and 
there are two material bins, both Blaw-Knox, with the 
Northwests loading into them. Both mixers are Koeh- 
ring 27-E, with mechanical strike-offs. Aggregate is 
supplied by 23 motor trucks, among which are Auto- 


Right: Finishing on the 
Smouse ©& Kreamer con- 
tract. The roughometer 
shows this is a very satis- 
factory job. 





You. 61. No. 12 





Laying concrete on the Blue Ridge Constr. Co. contract. 


car, Mack and Maccar. There are 2 Lakewood screeds, 
2 Flexible Joint Road Machines, and 2 C. H. & E. 
pumps, handling water through a 2%-inch pipe line. 
The forms are Blaw-Knox and Solvay calcium chlo- 
ride is used for curing. 

Smouse & Kreamer.—This 
firm has the contract for 5.67 
miles of construction, which 
also is practically all new loca- 
tion. The roadway is 20 feet 
wide, 9-7-9 thickness. The 
relocation involved the excava- 
tion of 90,000 cubic yards of 
earth and rock. This was 
handled by four 34-yard Erie 
steam shovels, which loaded 
into trucks for disposal. The 
fleet of trucks averaged 14 in number. 

Aggregate material is loaded into a Blaw-Knox bin 
by an Erie shovel equipped with a clam-shell bucket. 


(Continued on page 66) 










At left: The loading plant 

on the Smouse & Kreamer 

contract. An Erie crane 

with clamshell bucket 

loaded saa Blaw-Knox 
in. 














An accessible and well-equipped pipe gallery for large units when located on both sides 
of the gallery. 





The Pipe Gallery of the Filtration Plant 





Suggestions for design to secure economical arrangement, accessibility, 


efficiency, neat appearance, future extensions and ease of erection. 





By E. Bender 


Roberts Filter Mfg. Co. 


HE operating floor of a filtration plant generally 
presents a neat appearance, but below this, in the 
pipe gallery, just the opposite often holds true. 
The unsightliness may be caused by lack of attention, 
insufficient help, poor arrangement of the equipment, 
leaks, defects in construction and insufficient space. 


In some cases it is realized that the equipment here’ 


should receive some attention, even though only a coat 
of paint or a minor repair, but this is prevented by 
the fact that the gallery is congested to such an extent 
that it is difficult to reach the various parts. 

Occasionally a design is adopted which does not 
lend itself to the simplest arrangement, because proper 
forethought was not given to development of details. 
In designing the filter and gallery equipment, con- 
sideration should be given to economical arrangement, 
efficiency, appearance, future extension, and ease of 
erection, and also to such arrangement that the at- 
tendant will have easy access to all parts. 

For the economical arrangement, standard equip- 
ment should be utilized as much as possible. Piping 
and fittings should be of the recognized’ standards, 
and reference to these standards must be at hand when 
the work is being laid out, so that they may be re- 
ferred to for the distance from “center to face,” “‘cen- 
ter to end of spigot,” ‘“‘center to back of bell,” and 
laying length dimensions. Assuming these dimensions 
often results in an overcrowded arrangement, or in 





the necessity for special work and consequent greater 
expense. However, in some instances special castings 
are required, and no doubt it would be more expensive 
to avoid them. Special fittings, when essential, should 
conform to a standard type as nearly as possible, in 
order to minimize special patterns and the extra time 
required to obtain them. 

Cast-iron bell-and-spigot or flanged piping is read- 
ily obtainable in standard twelve-foot lengths, or a 
greater length is cast in the various sizes up to and 
including twelve inches in diameter. The latter, how- 
ever, is not frequently used in gallery work, chiefly 
because of the inconvenience of handling it. Other 
lengths shorter than twelve feet are cast to order. 

When flanged piping is desired, a bell joint, pipe 
sleeve, or some other means should be provided to allow 
for any variation, especially if the piping is to be 
erected between two fixed or rigid joints. A bell joint 
affords flexibility in case of uneven settlement; it also 
eliminates the use of special filling pieces, tapered 
flanges, re-facing of flanges, etc. In standard flanged 
work, bolt holes or taps are placed so that they strad- 
dle the horizontal and vertical center lines. It has 
often occurred, particularly in the setting of flanged 
wall castings, that the bolt holes or taps, as the case 
may require, have been placed om center lines instead 
of straddling them, in which case either the incorrectly- 
set thimble must be cut out of concrete wall, or the ad- 
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gallery, and the like, are made of 
' | brass or wrought iron pipe with the 
threaded ends projecting from the face 
of the wall for further connections. 
The small pipe work used in conjunc- 
tion with the filter gauges, hydraulic 
valves, etc., requires the same atten- 
tion as the larger pipe lines. Bending 
or offsetting small piping rather than 
using the proper fittings often results 
in a makeshift job. This is especially 
true where the lines are carried from 
the hydraulic valves up into the oper- 
‘ating table. 

When a filter unit is large enough 
kd to warrant the use of hydraulic valves, 








' 
! 
i 
! 
! 
| 
{ 
i 
dor. venr 





FRONT ELEVATION 





Plan, section and elevation of filter, showing typical economical and accessible arrangement of equipment for small filter units, 
manually operated. 


joining flange must be redrilled or a special piece be 
purchased to meet the necessary requirements. 

Flanged wall castings are tapped when they are set 
flush with a concrete wall, or when they do not project 
out far enough from the face to provide sufficient room 
for the bolts to enter or to place and tighten the nuts. 
To make all joints sufficiently water-tight, ample space 
must be allowed for pouring and caulking, and bolt- 
ing of flanges. Special wrenches and other tools have 
often been the cause of insufficient room to work. 

Thimbles which are used in concrete walls are made 
in various combinations, which can readily be selected 
to meet all requirements. In many cases where thim- 
bles are placed in concrete walls which are subjected 
to water pressure on either face, a collar is cast around 
the thimble to act as a water-stop. The type of thim- 
bles is not picked at random but is selected to meet 
the conditions which will be best suited for the work 
intended. When thimbles are set in concrete, special 
care must be exercised so that the bolt holes, taps or 
bore of the castings do not become clogged with con- 
crete. Where tapped holes have been plugged with 
concrete, it is difficult to break it out without damaging 
the threads, and often re-tapping is required.* 

Small thimbles used in connection with the loss-of- 
head gauges, clear well vents extending in the pipe 








*This can be avoided by inserting temporary wooden plugs in 
the tap holes before the thimbles are set in the wall. 


* will not conflict with the other equipment. 


they should be arranged in such a manner that they 
Some- 
times it becomes necessary to place hydraulic valves 
in a horizontal position, or at an angle, to clear the 
underside of the operating floor beams and pipe lines, 
especially when the valve is fully opened with its tail 
rod in the extreme position. When these valves are 
placed at an angle, the degree should be such that 
the adjoining pipe flange will not require special 
drilling. This also holds true for piping placed on 
angles. 

In smaller units that are manually operated, the 
valves are more conveniently arranged in a vertical 
position in a horizontal pipe line, which makes them 
more adaptable for the floor stands, which are placed 
directly above the valves on the operating floor. When 
it is necessary to place a hand-operated gate valve in 
a horizontal position, a bevel-geared valve must be 
used unless it is to be operated in the pipe gallery. 
Sometimes an angle-type valve will suffice. The ex- 
tension stems must be carried up into the floor stands 
without any obstructions. In some installations, it has 
been necessary to carry the stems through the floor 
beams due to the location of the valve below, or spac- 
ing of the floor beams above, but in the majority of 
cases this can readily be avoided. 

(Continued on page 64) 














Paving by Day Labor in FI 









int, Michigan 





More and better pavement laid than the year previous, and at less cost. 


Improvements in asphalt plant and testing laboratory. Central concrete 


mixing plant considered. 





N our June issue last year we gave some details 
| of the experience of Flint, Mich., in paving, mostly 

by day labor under the city engineer, during the 
year ending April Ist, 1929. City engineer H. C. 
McClure reports for the fiscal year of 1929-1930 that 
day labor work was continued, with a better showing 
than the year before as to both amount done and unit 
cost, due largely to the favorable weather. Two crews 
with two mixers laid the equivalent of 375,549 square 
yards of 7-inch foundation, at 8 cts. per square yard 
less than the year before. Four curb crews laid 227,- 
275 lineal feet of curb and gutter. 

Fifteen cores of the base were tested in a laboratory 
in Cleveland, O., and showed crushing strength vary- 
ing from 2,100 pounds per square inch 52 days old to 
a maximum of 4,900 pounds 90 days old. The con- 
crete was designed to stand 1675 pounds. 

A record is given of lost time during the season for 
the excavation, curb and gutter, and foundation crews. 
The five excavation crews lost 27.35 days in moving, 
3.40 in repairs, 57.03 because of weather and 49.88 
for stakes, awaiting orders and other miscellaneous; 
a total of 137.9 days out of 632 possible crew-days, or 
21.8 per cent. 

The four curb and gutter crews lost 33.1 days in 
moving, 5.5 in repairs, 0.2 waiting for aggregate, 0.3 
waiting for cement, 28.6 because of weather, and 28.4 
for miscellaneous causes; a total of 23.3 per cent of 
the possible working days. 

The two foundation gangs lost 21.35 days in moving, 
6.35 in repairs, 5.35 waiting for aggregate and 0.75 
for cement, 25.85 because of weather and 50.27 for 
miscellaneous causes; a total of 34.9 of the possible 
working days. 

The city laid 338,367 square yards of asphalt sur- 
face, 14-inch binder and 14-inch top, at a cost of 
90 cents per square yard, of which plant labor was 
5.6 cts., street labor 7.7 cts., equipment 15.9 cts, haul- 
ing 5.6 cts., and power and fuel 6.1 cts. Each square 
yard contained on the average 21 pounds of asphalt, 
147.5 pounds of sand, 100 pounds of stone and 20 
pounds of dust. 

The asphalt plant consists of oil-fired Warren 
driers with a 1500-pound mixer to which steam is 
furnished by a 125 h.p. coal-burning boiler. The 
dust from the plant had been a nuisance to the neigh- 
borhood, and American Blower Company’s dust col- 
lectors of the latest industrial type were installed. 
These not only eliminated the dust nuisance, but re- 
covered the dust, which was used in the asphalt mix- 
ture. An average of 20 tons of dust a day, when 


asphalt top was being run, was recovered and used, 
which dust would otherwise have been purchased at a 
cost of about $5.50 a ton. 

Said Mr. McClure in his report: 

“Careful control of sand analysis has enabled us to 
accurately proportion our mixes. 


More uniform tem- 





perature of materials is obtained through fan control, 
possible with the variable speed motors, which elim- 
inates the necessity for constantly changing the rate 


of feeding for heating. In fact, on numerous occa- 
sion, material feeding and oil firing have run for an 
entire day without adjustment. We still hope to be 
able to work automatic thermostatic control from the 
elevator temperatures. 

“The new 60,000 gallon asphalt tank has greatly 
relieved conditions resulting from our limited track 
facilities and the demand for materials for other 
work. We believe that the fact that the plant has not 
been shut down a single hour because of lack of as- 
phalt, fully justifies the expense of this installation. 
Variations in demand, supply and conditions for un- 
loading are of less importance when we realize that 
the storage may be varied from the minimum of a 
single hour’s supply, to more than 50,000 gallons on 
hand. 

“We also find that our ‘hot spot’ coils are of much 
convenience. The practice of obtaining asphalt ship- 
ments in insulated tank cars has, we believe, resulted 
in considerable saving—not only in plant steaming 
expense, but also in time saving. At our plant, it is 
possible to empty cars to both storage and asphalt 
plant at the same time. Many cars have been used 
directly from track to plant, with no delay in car re- 
lease. This is possible through the use of a double, 
steel-jacketed supply line to the mixer,—instead of 
the usual outside steel jacket only. This improvemnt 
was made by our own men and has since been copied 
at other plants. The composition of the mixer liners 
has not made necessary the replacements that we have 
had in past years. In fact, the mixers have not actu- 
ally worn through although over 300,000 yards of 3- 
inch top were handled. 

“We are very proud of our highway laboratory and 
its equipment. Modern asphalt and general testing 
equipment, including a Hubbard stability machine, 
and a 200,000 pound compression machine, enable us 
to follow values very closely.” 

“We are seriously considering the proposition of in- 
stalling a central concrete mixing plant to furnish 
concrete for all the pavement foundation from a cen- 
tral plant located at the Ann Arbor Street yards, just 
the same as we now furnish our asphalt from a central 
plant at that location. We have made considerable 
investigation into the matter of central plants and 
have found that, where a volume of work such as the 
city’s paving work can be assured, these plants have 
proved to be wonderfully successful. Materials can 
all be handled directly from carload shipments 
through the plant to the trucks for transporting mixed 
concrete. All of the street delays and delays due to 
moving equipment from job to job are thereby elim- 
inated. In addition, the control of the production can 
be much more accurately handled, and a much bette1 
concrete can be assured and even at a saving in cost.” 













Snow Removal in Lincoln County, 


Washington 





With the use of sixteen snow plows has’ 

removed drifts from nearly three hun- 

dred miles of road in two days for school 
buses and other necessary traffic 





By J. L. Thayer 


Construction Engineer of Lincoln Co. 


INCOLN COUNTY, Washington, has a popula- 

L tion of twelve thousand people, an assessed val- 

uation of $27,000,000, and a total road mileage 

of 3,000 miles, 500 miles of which has been improved 

with crushed gravel or crushed rock surfacing mate- 
rial. 

With this low valuation, small population, and great 
road mileage, the fact is obvious that not a great sum 
of money can be expended per mile of road either for 
construction or for any branch of maintenance. 

Because of the topography of the country and the 
climatic conditions, rarely, if ever, does all of the 500 
miles of improved highway need snow removal at 
once. Occasionally, however, it is necessary within 
two days’ time to plow through snow drifts on 250 or 
300 miles of highway so that school buses and other 
necessary traffic will not be interrupted. The problem 
here is not so much one of clearing the snow from the 
entire roadway, shoulder to shoulder, as a protection 
to the road (this should be done if possible), as it is 
of opening an eight or ten-foot track through drifts 
upward of ten or twelve feet high and of doing this 
quickly and economically. 

The illustration shows the snow plow which we have 
found the best adapted to our needs. The plow is 
made in four widths, six feet, seven feet, eight feet, 
and nine feet, respectively. This plow is the only one 
I know of which will lift the snow and push it at the 
same time by means of a straight cutting edge and 
an especially designed mold-board. 

The six-foot plow, which costs about $250 including 
hitch, is operated by a light truck at high speed, and 
in snow a foot or eighteen inches deep can clear sixty 
to eighty miles a day. The seven-foot plow, weighing 
about 800 pounds and costing, including hitch, $375, 
can be operated with a heavy truck at high speed and 
will work efficiently in snow up to four feet in depth. 
The eight-foot plow, weighing 900 pounds and cost- 
ing about $425, can be operated with a big truck at 
high speed but perhaps is better adapted to use with 
a 30 h.p. caterpillar at 314 or 4 miles per hour. It 
will handle drifts up to six feet high. The nine-foot 
plow, weighing 1200 pounds and costing with hitch 
about $500, is operated with a 50 or 60 h.p. “cat” and 
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Plowing in a deep drift in Washington. 
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Snow plow used by Lincoln County. 


satisfactorily plows through drifts ten or twelve feet 
high. 

The cost of snow removal, of course, depends en- 
tirely upon the snow conditions. With a snow fall of 
two or three feet on the level, with the incident drift- 
ing, a track nine feet wide can be made for a cost 
of $2.00 per mile cash out; that is, for gas, oil, and 
labor, nothing allowed for depreciation or use of 
equipment. 

Lincoln County operates sixteen of these snow plows. 
The greater number of these are the nine-foot plows. 
Obviously Lincoln County cannot own sixteen power 
plants for snow removal. The equipment would cost 
excessively and would be idle eleven months in a year. 
Lincoln County uses six caterpillars for grading roads. 
These are used in the winter months on snowplows. 
This county, strictly a wheat raising country, is farmed 
largely by the use of caterpillar power and in the 
winter months the farmers are glad to use their “cats” 
on the county’s snowplows. For this service, which 
lasts usually a few days at a time, a reasonable sum 
is paid. 

As stated above, the chief object in the snow re- 
moval program is to open a track quickly and eco- 
nomically through snow drifts ; however, with the nine- 
foot plow and heavy “cat” the snow can be cleared the 
entire width of the roadway. There is no side draught. 





Cleaning Buffalo Water Mains 


A feature of the distribution system of the Buf- 
falo, N. Y., water works is the fact that over 166 
miles of water mains in the city were cleaned during 
the years 1920-24 and continued cleaning of mains 
is underway at the present time. All water mains 
from 10 to 24 inches in diameter and over 30 years 
old, and over 8000 feet of 36-inch mains, have thus 
far been cleaned. Approximately 10 percent of the 
6-inch mains in the system have been cleaned also. 
The cleaning of water mains has delayed expensive 
new large main extensions in some districts, especially 
in the remote sections, by increasing the volume and 
pressure throughout the territory affected. 

















Nearly Five Thousand Dollars Saved on One 
Contract by Use of Bulk Cement 





By J. Paul Ambler 


Assistant Construction Engineer, Pennsylvania Department of Highways 


of Pennsylvania, the 

York Engineering 
and Contracting Company 
of York, Pennsylvania, 
recently completed the 
last link of the Lebanon- 
Pottsville highway. This 
project was 6.67 miles in 
length and involved the 
moving of 150,000 cubic 
yards of excavation and 
the laying of 71,500 
square yards of rein- 
forced concrete pavement 
20 feet in width with a 
slab thickness of nine 
inches on the sides and 
seven inches in the center, 
together with the con- 
struction of one double- 
span arch bridge of 70 
feet span and 24 feet 
clear height, and several 
smaller bridges and: 
culverts. 

Excellent progress was 
made in the grading and 
drainage work but the 
purpose of this article is 
to discuss a few details of 
the paving operations. 

The handling of the 
materials on this project 
is of particular interest 
because it is one of the 
few projects in this state 
on which bulk cement was 
used. Special permission was granted to the con- 
tractor by the Department of Highways for the han- 
dling of cement in this manner, inasmuch as it has 
been the usual practice to transport cement to the 
paver in cloth bags. 

The cement is shipped to the job in ordinary box 
cars. Here it is unloaded by the use of a Fuller- 
Kinyon cement unloader, which is an adaptation of a 
Fuller-Kinyon pump, made portable and driven elec- 
trically by a built-in motor arranged on a bushing 
surrounding the pump shaft. The pump shaft is 
provided with an impeller screw, which delivers the 
cement through a ring for supplying air which is 
mixed with the cement. The cement thus fluidized is 
conveyed by the impulse of the screw through a flexible 
rubber hose and black steel pipe to a bin above the 
batcher located along the railroad siding. The entire 
machine is very compact and is mounted on a small 
truck with handles and can be readily moved about in 


[* the eastern section 





Cement batcher with weighing boxes loading a batch truck. 
At the right, car containing bulk cement. 


the car by one man. A 
carload of cement contain- 
ing 320 barrels could be 
unloaded in 3% hours. 
There is considerably less 
dust in the car when this 
method is used, as com- 
pared to the usual method 
of unloading the bags. 

The cement was pumped 
by this unloader into a 
Heltzei Cement Batcher 
equipped with scales to 
measure the cement by 
weight. The passage of 
the cement from _ the 
batcher into the weighing 
boxes and on into the 
truck was controlled en- 
tirely by gravity. 

The batch trucks were 
fitted with especially de- 
signed water-tight com- 
partments for transport- 
ing the cement to the 
paver along’ with the 
coarse and fine aggre- 
gates. These boxes were 
designed by Roy Smith, 
one of the members of the 
firm, and were installed 
in the three-batch trucks 
for $90 for each truck. 
These compartments were 
opened with a cable at- 
tached to the side of the 
truck and were released 
at the same time as the 
aggregates were dumped into the skip. Occasionally 
a slight delay was caused due to the cement clinging 
to the bottom of the compartments; however, this can 
be overcome by placing a tin bottom in the compart- 
ments. This delay, however, was not sufficient to 
retard the efficient operation of the paver. 





Advantages of the Use of Bulk Cement 

The reduced cost of the cement delivered to the 
paver is the attractive feature in the use of bulk 
cement. This lower cost is due to the lower cost of 
the cement at the mill and the reduction in the amount 
of labor necessary to handle the cement. Only two 
men are necessary to handle the cement with the 
method outlined above, one man in the car unloading 
and the other on the batcher weighing the batches. 
When bagged cement is used, the usual practice is to 
have three men unloading the car onto the batch trucks 
and three more men opening and dumping the cement 
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at the paver, together with an additional man collect- 
ing and baling the bags ready for return shipment 
to the mills. In addition to this labor, a service truck 
is necessary to haul the empty bags to the storage shed 
where they are stored awaiting shipment. ‘This stor- 
age shed also is not a requirement when bulk cement 
is used. 

In transporting bulk cement to the paver in water- 
tight compartments the contractor is eliminating the 
possibility of waste and condemnation due to cement 
lying on wet aggregate should a breakdown or a sud- 
den shower occur. 

Time is saved by having the dispatching of the 
trucks controlled at the paver instead of at the loading 
plant; for many times it is quite possible that a shower 
may occur at the loading plant and not at the paver, 
which would cause the trucks to be stopped at the 
plant while the paver would be waiting for materials. 

From the State’s standpoint there are several ad- 
vantages, the most important one being the absolute 
control of the weight of cement entering each batch. 
Among the others may be mentioned the elimination 
of the possibility of receiving hard and lumpy cement 
which may have become wet, and the elimination of 
the necessity of checking the number of bags in each 
batch by an inspector and the counting of the empty 
bags. It is to be understood, however, that it is neces- 
sary to have an inspector on the weighing platform 
to check the weighing of each batch. 

Bulk cement sells at the mills for ten cents per bar- 
rel less than cement shipped in cloth sacks. This alone 
is a large item on a contract of large proportions and 
on this contract amounted to $2,883.73. 

When a contractor is using cement in bags, he 
usually figures on the loss of about five per cent of 
the bags shipped to the job. The empty bags are 


stored on the job and are not shipped back to the mill 
until the work has been finished. 


Inasmuch as the 





Five-inch ‘‘cement unloader” raising bulk cement from railroad car through 3-inch rub- 
ber hose ‘and steel pipe into hopper shown in illustration on previous page. 





VoL. 61. No. 11 


contractor must advance ten cents for each bag until 


returned, a considerable investment is represented by 
the bags in storage and on this project it would have 
amounted to $11,534.94. The interest on this invest- 
ment during the paving time would have been $173.02. 
This loss added to the $576.75 loss on bags (the five 
per cent mentioned above) amounts to $749.77. There- 
fore, the total saving on cement amounted to $3,633.50. 


The saving on the labor charges as outlined in a 
previous paragraph, amounted to $907.87. 

Therefore, the total saving on this contract due to 
the use of bulk cement amounted to $4,541.37, an 
average of $0.0635 per square yard, divided into 
$0.0508 saving on cement and $0.0127 saving on 
labor. 

The paving unit for this job consisted of a 27E 
Foote Paver and a double-screed Lakewood finishing 
machine. An average daily production of 1511 square 
yards of pavement was maintained during the period, 
while the maximum day’s paving was 1842 square 
yards. 

Roy Smith, a member of the firm, was superinten- 
dent of the job, and the engineering and inspection 
was handled for the State by Charles U. Barner. 





Bridge Replacements in Pennsylvania 

The Pennsylvania Department of Highways has 
already replaced or widened 227 of the county bridges 
turned over to it on June Ist of this year, many of 
those in urgent need of replacement having been 
attended to before the date of legal acquisition. Of 
the 2200 bridges for which it became responsible, 
245 were timber structures, and 43 of these have been 
replaced, 29 with reinforced concrete, 13 with steel, 
and one with a new timber structure. Of ancient 
steel bridges 105 were replaced, 84 with concrete and 
20 with steel. Four of the 38 I-beam bridges were 
replaced with concrete. 





Cement container in three-batch 


truck and removed from same. 
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Line Drilling a Rock 
Trench 


Confining excavation to pay line to re- 
duce cost and danger to adjacent struc- 
tures. 








SEWER has recently been finished in Joliet, IIl., 

by the Powers-Thompson Construction Co. of 

that city by somewhat unusual methods. The 
contract involved about 10,500 feet of sewer, of 
which about 5,100 was laid in tunnel with an inside 
diameter of 60 and 66 inches, and the balance in open 
cut with a diameter varying from 42 to 72 inches. 
All the sewer was laid in rock consisting of a strati- 
fied limestone of medium hardness containing occa- 
sional gravel and sand pockets. The contractor was 
paid for excavating a trench extending 6 inches be- 
yond the pipe on each side, and was required to fill 
the bottom of the trench with concrete up to the spring 
line of the pipe, making a cradle at least 6 inches 
thick. Any excavation or concrete outside of this 6 
inches was at the contractor’s expense. It was there- 
fore to his advantage to excavate as closely as possi- 
ble to this line. Also the trench was 10 to 16 feet 
deep and passed close to numerous factories and 
dwellings, so that ordinary methods of trench blast- 
ing would be hazardous as well as requiring the re- 
moving and backfilling of considerable unnecessary 
material and placing of considerable unpaid for con- 
crete. 
The construction company solved the problem by 
line drilling—drilling a line of vertical holes along 
each side of the trench so close together as to limit 
to this line the breaking of rock due to blasting. An 
additional advantage was that it would require less 
powder. The holes were spaced four to five inches 
between centers and drilled to the grade of the trench. 
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Diagram showing arrangement of drill 
holes, and method of drilling center shot 
holes with turn-table mounting. 


In addition to these line holes (in which no explo- 
sive was placed), three or four shot holes (the num- 
ber depending upon nature of rock and width of cut) 
were drilled in curved lines across the trench at 3- 
foot intervals, being carried 18 inches below grade, 
and the explosive placed in these. 
rows of holes were shot at a time. 


From one to four 
A covering mat 
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made of rough timbers laced together with a cable 
was used. 

Tests by the ordinary method of drilling and blast- 
ing showed that these increased the overbreak by 
about 40 per cent and required a materially larger 
amount of powder than the method employed. 

In order to perform this drilling, the contractor 
considered the use of quarry-bars but rejected it be- 
cause of the difficulty of moving the bar and the time 
lost in changing the steel. A wagon mounting would 
permit the use of steels 10 to 15 feet long, but is 
hardly practicable for line drilling for trench work. 
George H. Jennings, general manager, and R. J. 
Bannon, general superintendent of the Powers- 
Thompson Construction Co., worked out the follow- 
ing scheme, which was used for the work; the rigs 
being built by Tom Allen, master mechanic, in that 
company’s shop. 

Four drill rigs and towers were used, two on each 
side, for the line holes, and one for the center holes. 
Each drill unit consisted of a tower 14 feet high made 
of two channels laced together, between which the 
drill rode up and down, being raised by a cable pass- 
ing over a sheave at the top and down to a hand winch 
fastened to the inside of the tower near the bottom. 


This tower, in the case of the line drills, was sup- 
ported on a trunnion clamped to a horizontal bar, and 
was braced by two adjustable legs, the whole assem- 
bly being so designed as to allow the tower to be kept 
plumb in both directions regardless of the grade or 
pitch of the track. This was necessary to compensate 
for the occasional incline of the track, due to the vary- 
ing elevation of the rock strata after the overburden 
had been stripped off. The skid was fashioned of 
timber; bolted and gussetted together. After the 
completion of one hole, the drill and steel were re- 
tracted by the small hand winch, and the entire rig, 
with two or three lifts of a pry-bar, was moved from 
four to six inches down the track, and a new hole 
started immediately. A clamp operated by a hand 
lever kept the tower in position while drilling. As 
a result, very little time was lost in moving. 

The track was ordinary light road rail, and was 
laid 50 to 100 feet in advance of the drilling. This 
was picked up and again relaid after the holes were 
drilled. The ties were steel, and as the pipe diameter 
changed, a section was cut out of the center of the tie 
and the two pieces welded together. 

The drill tower for the center holes was set on a 
turn-table mounting so that it would swing from one 
side of the trench to the other through an arc, holes 
being drilled wherever desired on this arc. 


The drills used were Sullivan “T-3’’ with a special 
blowing attachment fitted with water tubes, using 14 
inch hollow round steel with wing, thickness slightly 
over standard, kept sharpened and shaped with a 
Sullivan Class A sharpener, a magnetic indicator be- 
ing used as an aid to tempering the steel. 

Drilling in two eight-hour shifts, an average shift’s 
work per line drill was between 275 and 300 feet, 
taking into consideration all delays, or 2,000 to 2,400 
feet per day total; but with favorable going, as much 
as 400 feet per drill per shift was made. With drill 
holes averaging 11 feet deep, the average rate was 
equivalent to 200 line holes a day, 100 on each side, 
or 35 to 40 lineal feet of trench. 











Joints in Concrete Roads 








Present practice as to use and spacing in the United States. Estimates 
of cost of expansion joints of the different types. 





By C. N. Conner, 


Engineer-Executive, American Road Builders’ Association 


EW concrete roads that are 18 feet or more wide 

are now built without some type of longitu- 

dinal joint. Experience and theory have shown 
that this practice is correct because longitudinal joints 
control or prevent longitudinal cracking. The types 
of joint vary, as do the size, spacing, length and use 
of tie bars; there are no fixed standards. 

Transverse joints, once popular, then later of 
doubtful value in the minds of some engineers, are 
returning to popularity. 

Expansion joints are used with various types of 
filler. They are of various widths and there are vary- 
ing opinions as to their correct spacing; there are no 
definite standards. 

Contraction joints may be cut entirely or only 
partially through a pavement. Here again there are 
no standards as to either type, spacing or usage. 

A personal canvass of highway departments in 
those states which have heavy traffic combined with 
unfavorable soil and climatic conditions, shows that 
their concrete pavements which have properly spaced 
steel reinforcement, and are divided longitudinally 
and transversely by joints, give far better service than 
plain concrete without joints. 

Other engineers are looking for definite informa- 
tion; they wish to know the cost of joints, and the im- 
provement in their concrete pavements which can be 
expected as measured by increased life of pavement, 
decreased maintenance costs and improved riding 
qualities—in other words, the use of joints must be 
evaluated to them. 

From observations of jointing practice and the 
effectiveness of joints, made in widely scattered sec- 
tions of the country, the following conclusions seem 
justified : 

The transverse joint spacing should be from 30 to 
50 feet, depending upon soil, climate and subgrade. 
In the Southern States, on subgrades as ideal as those 
found in South Carolina and Florida, transverse joints 
might be spaced at 50-foot intervals. Both South 
Carolina and Florida use a 40-foot joint interval and 
have had little or no cracking between, joints. But 
it is usually better that the joint spacing be not 
over 40 feet instead of anything above that. In Seat- 
tle, the joint spacing of 15 feet has been found neces- 
sary. In the State of Washington they space trans- 
verse joints at 20-foot intervals and have had practi- 
cally no cracking between joints in the work done in 
the last several years. On very bad gumbo soils in 
the Middle West and South, a joint spacing of 25 
feet would probably be needed. 

For city work on average soils, it seems best to 
put joints 30 feet apart and for country roads on 
average soils, 35 feet. The shorter slabs are recom- 


mended for city pavements because cracks are more 
objectionable in the city and the property is valuable 
enough to pay a little extra cost to assure reasonable 
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freedom from cracking. For country roads on very 
good soil 40 feet should be a satisfactory joint spac- 
ing and on the very best soil, 50 feet might be 
justified. 

The present tendency is toward the use of wide 
expansion joints spaced at rather wide intervals with 
one or two contraction joints between them. For slabs 
laid during the warmer months, a 34-inch expansion 
joint at 80-foot intervals, with one dummy contrac- 
tion joint at 40-foot intervals between them, should 
prove satisfactory wherever a 40-foot joint spacing 
would be used. For joint spacings of 30 to 35 feet, 
expansion joints one inch wide at 90 to 105 foot 
intervals, with two contraction joints between them, 
would be recommended. Expansion joints wider than 
one inch have proved unsatisfactory, partly because 
of the difficulty of keeping them filled with expansion 
material and partly because of the annoying bumps 
and the resulting impact which wide joints cause. 

There are no records that indicate the desirability 
of using different slab lengths with different types 
of aggregate. Some data have been collected on this 
subject but they are not complete enough to lead to 
definite conclusions. 

There are no records to indicate that there should 
be any difference in joint spacing for slabs laid in 
cool weather and those laid in hot weather. Crack 
interval does not seem to depend upon the amount 
of contraction so much as upon the resistance of the 
subgrade, the ability of the concrete to stretch with- 
out cracking, and heaving or settlement of the sub- 
grade. It is customary to allow a_ one-inch ex- 
pansion interval for each 100 feet of pavement. That 
is based on a maximum increase in length calculated 
from a temperature change ranging from 35 degrees 
Fahrenheit as the coldest at which concrete could 
possibly be laid to 135 degrees Fahrenheit as the 
hottest which it would attain even in the Southern 
States. The one inch of expansion space also includes 
an allowance for increase in length due to the absorp- 
tion of moisture. If the maximum possible expansion 
for both of these conditions is computed, the total 
expansion might be 1% inches per 100 feet of slab. 
Since the hottest day would not be combined with 
maximum saturation, it is believed safe to rec- 
ommend one inch of expansion interval per 100 feet 
of slab. This much expansion apparently has always 
been sufficient. 

The following cost estimates were prepared as a 
comparison of the different methods of jointing. The 
prices of materials were supplied by the manufac- 
turers and are those quoted in Chicago in April, 
1930. The time required to perform the different 
operations was estimated from a knowledge of many 
jobs in all parts of the country. _The assumed hourly 
rate for labor is indicated and may need to be 
changed to make the estimate fit any given locality. 
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Estimate of Cost of Expansion Joints 
Poured Joints 

Estimated amount per day, 50 joints in 20-ft. slab—=1,000 
ft. of joint. 

Coal for heating joint filler, estimated at 200 pounds per 
day @ $8 per ton on the job=80 cts. per day,=.08 ct. per 
foot. 

Equipment—kettle, pails, tools, bulkheads, etc., assumed at 
50 cts. per day,=.05 ct. per foot. 

Labor: Two men pouring joints @ $5 per day=1 ct. per ft. 
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One man 6 minutes setting bulkhead for each joint, @ 50 
cts. per hour=0.25 ct. per ft. 

Delay of one batch per joint caused by setting bulkhead 
@ 87.5 cts. per batch=4.38 cts. per foot. 

Total of coal, equipment and labor=35.76 cts. per ft. of joint. 

Asphalt joint filler @ $23.50 per ton f. o. b. Chicago, or 
say $30 delivered on the job,=12.3 cts. per gallon. 

Amount, calculated as joint space to be filled, varying from 
.156 gal. for a Yy in. joint in a 6 in. slab to .468 gal. for a 
1 in. joint in a 9 in. slab, @ 12.3 cts. gives: 


Cost Per Foot of Joint 


Width of 6-inch Slab 7-inch Slab 
Joint Asphalt Total Asphalt 
Cts. Cts. Cts. 
ed 3.82 9.58 4.46 
4” 2.86 8.62 3.34 
1%” 1.92 7.68 2.24 


8-inch Slab 9-inch Slab 
Total Asphalt Total Asphalt Total 
Cts. Cts. Cts. Cts. Cts. 
10.22 5.10 10.86 5.76 11.52 
9.10 3.82 9.58 4.30 10.06 
8.00 2.56 8.32 2.87 8.63 





Premoulded Joints 


No coal or equipment charge. Labor charge as above for 
setting bulkhead and delay of one batch per joint. No other 


Cost Per Foot of Joint 


Width of 6-inch Slab 7-inch Slab 
Joint Material Total Material 
Cts. Cts. Cts. 
a 14.04 18.66 16.48 
4” 10.66 15.28 14.48 
1%” 7.86 12.48 9.20 


charge except for material. 
Cost of material based on list less 48% delivered in Illinois 
in car-load lots. 


8-inch Slab 9-inch Slab 
Total Material Total Material Total 
s. Cts. Cts. Cts. Cts. 
21.10 18.77 23.37 21.05 25.68 
17.10 14.24 18.87 16.01 20.63 
13.82 10.50 15.12 11.85 16.47 





Air Cushion Joints 


Estimated amount per day, 1,000 feet of joint. 

No coal or equipment charge. 

Labor: One man setting joints @ 6 minutes per joint, 
@ 450 cts. per hour,=0.25 ct. per toot. One man pouring 


Cost Per Foot of Joint 


asphalt cover @ $5 a day=0.5 ct. per foot. Delay as above. 

Material: Asphalt cover, Y¥y x 4% x 12 inches @ 12.3 cts. 
per gallon,=0.25 ct. per foot. Joint material, delivered, in- 
cluding installation stakes and clips: type A, with dowel: type 
B, without dowel: 


Type of 6-inch Slab 7-inch Slab §-inch Slab 9-inch Slab 
Joint 544” Mat. Total 6%” Mat. Total 7%” Mat. Total 8%” Mat. Total 
Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. 
A 35 40.38 36 41.38 37 42.38 38 43.38 
B 18.5 23.88 19.5 24.88 20 25.38 21 26.38 





Estimate of Cost of Dummy Joints 


Assumed average run of 500 ft. of pavement per day, with 
one longitudinal dummy joint and transverse joints at 40 ft. 
intervals, requiring 750 ft. of joint per day. 


Hand-Made with Poured Filler 


Labor: Two men @ $5 a day making joints, giving 1.33 cts. 
per foot. 

One man @ $5 pouring asphalt, giving 0.67 cts. per foot. 

Equipment: Kettle @ 50 cts. a day=0.07 ct. per foot. 

Material: Asphalt (price as for expansion joint). Dummy 
2” deep, 34” wide at top and 4” wide at bottom=0.052 gal. 
per foot=0.64 ct. per foot. For 214” depth of joint, 0.8 ct. 
per foot. 


Total cost, all depths of slab, 2.71 cts. per foot 2” deep; 
2.°7 cts. 214” deep 

For tie bars and chairs for longitudinal joint, add 1.83 cts. 
for 6” and 7” slabs, 2.09 cts. for 8” slab and 2.35 cts. for 
9” slab. 

Machine-Made with Poured Filler 

Labor: One man operating machine, one man tooling joints 
and one man pouring joints, @ $5 each=$15 a day=2 cts. 
per foot. 

Equipment: Flexplane machine, royalty 2.5 cts. per foot; 
kettle 0.07 ct. per foot. 

Material: As above, 0.64 ct. per foot for 2” depth and 0.8 
ct. for 214” depth. 
: — cost: 5.21 cts. per foot 2” depth; 5.37 cts. for 22” 
epth. 


For tie bars, add cost as above. 





Estimate of Cost of Different Types of Joint 
For slab 20 ft. wide, per foot of joint and per mile of road 


Type 6” Slab 7” Slab 8” Slab 9” Slab 
of Per Per Per Per Per Per Per Per 
Joint Foot Mile Foot Mile Foot Mile Foot Mile 
voured Expansion 
G6 Suh on an big SaaS ee ane een eee ene $0.0958 $101 $0.1082 $114 $0.1086 $115 $0.1152 $122 
SE SECs b kPa NRO Kee dOS 666 9E4 RES She RReNRe STS 0.0862 121 0.0910 128 0.0958 135 0.1006 142 
St Se ME once bbsine eG Cae pan ted hew hed ied ee eee ew ers 0.0768 162 0.0800 169 0.0832 176 0.0863 182 
Premolded Expansion 
a DR EER eee ne ee arer eter a aren tae ae re 0.1867 197 0.2110 223 0.2337 247 0.2577 272 
A i ns a tess eon Anite A Ooh ee SEM EN Me a 9.1527 215 0.1709 241 0.1887 266 0.2062 290 
Se has chick saul Gee ew Eee ae erewn ee si ean we 0.1268 267 0.1383 292 0.1512 320 0.1647 348 
Air Cushion, %” @ 50’ 
CE dctasnbesdeneeditweees 4 nbeaeeeus bvedeedes 0.2387 504 0.2487 525 0.2537 538 0.2637 557 
ND nds ccuaesnus ohne seesabueengonee 0.4037 851 0.4137 874 0.4237 895 0.4337 916 
Dummy—Hand-made—Poured 
Oe Oe 6 cick instwesaseaseiedewnanees 0.0271 86 0.0271 86 0.0271 86 0.0280 89 
pS ee re rt 0.0271 72 0.0271 72 0.0271 72 0.0280 74 
I Oe ME 5.0 6 0s Wades. tees dseksaweeees 0.0271 57 0.0271 57 0.0271 57 0.0280 59 
DARE WEE. BID WOR iac oo kc ccccccsiccessccuseses 0.0450 238 0.0450 238 0.0480 253 0.0506 267 
Dummy—Hand-made, Premolded Filler 
i ee OP Se BA 6 viccs voce vesesseeeeesenee 0.0373 118 0.0373 118 0.0373 118 . 0.0419 133 
i reer a erence mn 0.9373 99 0.0373 99 0.0373 99 0.0419 111 
ye ER er er ener ee eer 0.0373 79 0.0373 79 0.0373 79 0.0419 89 
Te” EOE, WIE Tie DRE .5 000 ccccccesvccceses 0.0556 294 0.0556 294 0.0582 306 0.0654 345 
Dummy—Machine-made, Poured Filler 
a rr Me Oe Be ee coves skbeebeenanuees 0.0521 165 0.0521 165 0.0521 165 0.0537 170 
ie ge Ee rere 0.0521 138 0.0521 138 0.0521 138 0.0537 145 
i rN oc chawdockoy iw Caso eeeeb ewe 0.0521 110 0.0521 110 0.0521 110 0.0537 113 
ee Freee 0.0704 372 0.0704 372 0.0704 372 0.0772 461 
Deformed Plate, Longitudinal Only, with tie bar 
DE ED .<06auGendsesOGss SSGN aber eieeteeeneNeces 0.1046 552 0.1163 615 0.1306 690 0.1450 767 
it .: 2c. pbaacweuded Leewisegeweeweebeaeaeerns 0.0893 472 0.0988 522 0,1108 585 0.1230 650 
ee EY 55 ee cksdeeskeOaeneeeewasebarebbadsawes 0.0817 432 0.0896 474 0.1002 530 0.1110 587 


(Continued on page 63) 








The pre-mix plant, used for preparing material for asphalt-gravel top. 





Changing a Gravel Road to Asphaltic Gravel 
at Small Cost 





Eliminating Dust and Reducing Maintenance Cost on a Michigan Road 





By Leon Luke 


Engineer, Macomb County Road Commission 


ACOMB county, Michigan, being located just 
north of Wayne county and the city of De- 


troit and east of Oakland county and the 
city of Pontiac, necessarily carries a large volume of 
traffic from points south and west to the playgrounds 
of the State of Michigan—Lake St. Clair, St. Clair 
river and Lake Huron. 

Confronted with the problem of maintenance of 
gravel roads to carry this heavy traffic and being 
limited in funds available for road work, the Board 
of Road Commissioners was forced to resort to sur- 
facing its 200 miles of gravel roads with some type 
of pavement which would be economical and yet satis- 
factory. With this in view, the commissioners al- 
lowed its engineering department to conduct, in the 
winter of 1929-1930, a series of experiments with 
various aggregates and bituminous products. A cir- 
cular track was constructed on sections of which vari- 
ous mixes of surfacing material were placed. As a 
matter of comparison, two sections were filled with 
standard bituminous mixes of the types which one 
ordinarily uses for patch work. A loaded 2-inch 
solid rubber wheel, propelled by a motor, was allowed 


to travel over the track of various mixes. Numerous 


observations were made and notes taken. 


It became apparent that, for economical reasons, 
the aggregates which would be obtained from county- 
owned gravel pits should be utilized without any 
waste of sand, thus conserving the mineral deposits 
and eliminating the cost of screening out of sands. 
After a series of experiments it was decided to crush 
the aggregates to a maximum size passing a 34” 
opening. 

It was observed that, in order to develop a maxi- 
mum bond between aggregates and bitumen, the 
aggregates should be heated and all of the moisture 
evaporated. 

The mechanical analyses shown in the table are 
typical of aggregates as obtained from the pits and 
crushed down to the required maximum size and ready 
for use in the mix. 

A bituminous material of following specifications 
was selected as best suited for the mix desired: 

The product shall be homogeneous, free from water and shall 
not foam at 175° C (347° F). 

Specific gravity at 25° C-25° C (77° F/77° F) shall not be less 
than .99. 
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MECHANICAL ANALYSES OF AGGREGATES AFTER CRUSHING 
6, eee 
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————— Pit No. 1 \ co Pit No. —_— Pit No. 8 ——————_—_ 
~~ J J 
vo v - 
£ £ 5 
3 ) aa oS ™ PS ~ eo aa x “ x - eo aan ~ & x 
m8 5.6 at ~2 8 6 3 —= a8 e5 ae ~? 
2 ;0 ¥- 35 a3 2 868s Bs 33 iA 2's a5 3s 
ve on - 
a BS Me ES ee BS de EO ee zs me EO ee 
| ee Pe Pi seco ici 100.0 4 4.6 4.6 95.40* 0 ' pasta 100% 
fl ESS 3.0 3.45 3.45 96.55 11 12.6 17.25 82.75 8.5 8.9 8.9 91.1 
a 6.0 6.9 10.35 89.65 10 11.5 28.75 71.25 14.0 14.6 23.5 76.5 
es 15.5 17.85 28.20 71.8 8 9.2 37.95 62.05 14.0 14.6 38.1 61.9 
a 18.0 20.7 48.90 51.1 1 13.8 51.75 48.25 9.9 10.3 48.4 51.6 
BK BO a6<0 13.2 15.2 64.10 35.9 13 14.9 66.70 33.3 6.0 6.2 54.6 45.4 
No. 28 <a 11.2 75.3 24.7 14 16.1 82.8 17.2 9.7 10.1 64.7 35.3 
No. 48 .10.4 12.0 87.3 12.7 9 10.3 93.1 6.9 24.6 25.6 90.3 9.7 
No. 100 - Ba 10.4 97.7 2.3 a 4.6 97.7 2.3 7.0 7.3 97.6 2.4 
eee 2.0 2.3 100 0 2 2.3 100.0 0 2.3 2.4 100.0 0 
Total . 87.0 oz. 100.00% 87 oz. 100.00% 96.0 oz. 100.00% 


*100% passed a 1” sieve. 





Flash point (open cup) not less than 450° F. 

Softening point (ring and ball) 30° C to 40° C. 

Penetration @ 25° C (77° F) 100 g/5 sec., 180 to 200. 
Penetration @ 0° C (32° F) 200 g/60 sec., not less than 40. 
Loss on heating at 163° C (325° F) 50 g/5 hrs., not more 
than 0.5 per cent. 

* Penetration of residue 25° C (77° F) 100 g/5 sec., not less 
than 130. 

Ductility @ 25° C (77° F), not less than 100 cms. 

Solubility in carbon disulphide, not less than 99.8 per cent. 

From 5% to 5.7% of asphalt is used in the hot 
mixture. 

The high degree’ of penetration of the asphalt 
renders the mixture quite pliable, thus preventing 
any cracking or checking of the surface because of 
settlement of the weaker portions of the gravel grade. 

A fear was expressed that the surface may become 
too soft in hot weather; however, the writer inspected 
the surface on several occasions when the thermometer 
registered temperature of 100° F, and no appreciable 
softening was noted and no wheel tracks were visible 
on the surface. 





Above: Dumping the hot 
mixture. 


At the right: Spreading 


the hot mixture. 


Early in the spring of 1930 the commissioners § 


purchased from the Contractors Equipment Company 
of Detroit, on a 90-day approval plan, what was 
advertised as a “road oil pre-mix plant,’’ manufac- 
tured by the Iowa Manufacturing Company of Cedar 
Rapids, Iowa. During the 90-days trial this plant 
was somewhat revamped until it was made to func- 
tion to the entire satisfaction of the purchasers. 

The plant consists of two 20-yard bins, one for raw 





aggregates and one for finished product; a 30” 
diameter oil burner drier; a bucket conveyor; a pug- 
mill equipped with weighing device for aggregates 
and asphalt; an asphalt steam heating unit; a 1500- 
gallon storage tank for asphalt, and a 1000-gallon 
asphalt tank mounted on a 3%-ton truck for trans- 
porting hot asphalt from the railroad siding to the 
plant. 

The gravel is heated to the temperature of 250° F 
to 300° F and is mixed in the pug-mill with hot 
asphalt. The material used so far has come from a 
wet pit, approximately 50 feet under water, and this, 
of course, retarded somewhat the progress of heat- 
ing and drying; however, an output of 20 to 25 yards 
per hour has been the average for a period of several 
weeks. It may safely be assumed that with material 
from a dry pit an output of 30 yards per hour or more 
may be reached. 

When originally constructed, most of the gravel 
roads in Macomb county were built to a width of 14 
feet and a thickness of 8”; however, the traffic and 
the constant scraping and resurfacing over a period 
of years have changed this to a surface in most cases 
20 feet wide and some 4 inches thick. 

In preparing the grade for resurfacing, the loose 
gravel is scraped off to the sides by a power grader 
and winrowed on each side of the road. Two-by- 
four’s are spiked to the gravel surface so as to form 
an 18 ft. roadway. 

The hot mix is hauled in 3-ton to 5-ton trucks on 
pneumatic tires and spread on the grade and raked 


Below: Raking the hot 


mixture. 
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to a depth of 2% inches loose. Seven men are em- 
ployed in shoveling and raking the mix to a true sur- 
face. In places where the gravel surface is worn out 
in spots so that pot-holes were formed, hot mix is 
first dumped into such a place and rolled in to con- 
form with the balance of the surface. A 5-ton Galion 
gasoline roller is used for the rolling of the surface. 
After the rolling has been completed, the two-by- 
four’s are picked up and the loose material which had 
been scraped to the sides is pulled back against the 
edge of the asphalt surface. 

The finished surface has the appearance of 
asphaltic concrete except that some of the stones ap- 
pearing on the surface are coarser. The riding quali- 
ties are good, the dust nuisance is eliminated and the 
tax-payers are well pleased with the results. No 
claim is made that the asphaltic gravel surface may 
be compared with concrete, but assertion is made that 
this does provide a very satisfactory treatment for 
old gravel roads and at a modest investment. If the 


surface helds up for only a period of say five years 
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it will pay for itself, because the costs of mainte- 
nance of a gravel road would more than equal the 
resurfacing costs, and the comfort and safety pro- 
vided for the traveling public and residents on the 
road would more than justify the expenditure. 

The following are some of the costs compiled to 
date on the work of some six miles of resurfacing: 


Cost of Resurfacing Ryan Road 
Average length of haul, 11 miles 


Gravel, 736 cu. yds. @ $0.75 in bin...... $552.70 
Asphalt, 15,039 gals. @ $0.05874......... 883.40 
Mixing costs (rental, labor, fuel oil)...... 560.80 
Hauling asphalt to plant................ 88.70 
ge ee 43.31 
Grading and setting two-by-four’s........ 236.60 
EE ee ee ee 359.00 
EE ss re OSs eG OA ON xR SS 67.37 
Incidentals and superintendence.......... 117.00 
Hauling hot mix to road................ 902.50 

$3811.38 





Appearance of finished asphaltic gravel surface. 


Salt Lake City Engineering 
Department Notes 


Salt Lake City has a street monument system cov- 
ering the entire city, with base lines on South Temple 
and on Main streets. This system was started in 
1891, using sandstone monuments 30 inches long, 
which were set at each street intersection, below the 
established grade of the street and protected by a 
cast iron frame and cover. All courses, distances and 
elevations along monument lines were computed and 
a monument sheet made; also plat books, showing the 
ties, to all block corners, from the monument lines. 
These were filed and made permanent records. 

Whenever new additions were annexed to the city 
the monument system was extended to include these 
areas, using in place of the original type sandstone 
monuments, a reinforced concrete monument 31 
inches long, 8 inches in diameter at the top and 10 
inches in diameter at the base, with a crossed brass 
plug. This system is used as a base line for all 
street improvement work and lot surveys. 

The Engineering Department of the city, Harry 
C. Jessen, city engineer, in 1929, among its various 
activities, gave grades and made final measurements 
for 8.5 miles of pavement, 12.8 miles of curb and 
gutter, 2 miles of sidewalk, 1.1 miles of sanitary 


sewers, 7 miles of watermains, and made a mile of 
street profiles, 686 pole locations and did various 
other work. 

This work was taken care of by two transit parties, 
two level parties and one man for street signs and 
monuments. At the close of the construction period 
this force was reduced to one transit party, one level 
party, and one man for street signs and monuments, 
the balance of the force being transferred to Smoke 
Abatement Inspection. 

With a few exceptions the watermains were laid by 
the Waterworks Department, under the refunding 
ordinance. This ordinance provides that the petition- 
ers for watermains deposit the estimated cost of the 
proposed extension with the city, the money to be re- 
funded in four yearly installments. There were laid 
6.826 miles of cast-iron mains, principally 6-inch, at 
a cost of $49,589.53. 

The Normandie Heights Lighting District, con- 
sisting of 45 ornamental standards, each equipped 
with a 250 candle power incandescent lamp, was in- 
stalled in the fall and commenced operation Novem- 
ber 22nd. Property assessed was on a square foot 
basis and figured to a maximum depth of 60 feet. 
This is the first time that special improvements in 
Salt Lake City have been levied on other than a front 
foot basis. 
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Cooperation Between Users and Makers of 
Highway Machinery 

“Tt is evident that improvement in design of high- 
way equipment, greater standardization and improved 
practice will result by obtaining closer cooperation 
between the engineer and the manufacturer.” Con- 
cluding a circular letter to its members with these 
words, the American Road Builders’ Association re- 
cently reported progress being made in bringing 
about such cooperation in connection with equipment 
for snow removal, central and transit mixed concrete, 
grading, and maintenance; traffic control signals; and 
guard rail. The subject was discussed and chairmen 
of committees to deal with the several subjects were 
selected last September; and reports of progress, at 
least, are hoped for by January. 

We believe this to be a most promising move. Un- 
doubtedly the manufacturers realize that the more 
fully and exactly they meet the needs and desires of 
possible users of highway machinery, the more ma- 
chinery they can sell to them. On the other hand, 
many highway contractors and superintendents have 
ideas of improvements which they would like to see 
made to existing machinery, or of machines for per- 
forming operations now done partly or wholly by 
hand. By getting a large percentage of each group 
to contribute to a comparison of views and discussion 
of what is desirable, possible and economically prac- 
ticable, both sides should be benefited; also the tax- 
payers and users of roads, for the more general use 
of machinery has done much toward improving the 
character of pavements constructed and lowering their 
cost. 





Two Societies Change Their Names 


At its annual convention last month the Interna- 
tional Association of Street Sanitation Officials voted 
to change its name to the International Association 
of Public Works Officials; and a week later the con- 
vention of the American Society for Municipal Im- 
provements voted to submit to letter ballot a change 
of its name to the American Society of Municipal 
Engineers. 

Each of these changes was designed not to indi- 
cate a change in the character of the society, but to 
indicate more exactly the character which it already 
had. The former society deals not alone with street 
cleaning, but also with garbage and rubbish collec- 
tion and disposal (which are not suggested by “street 
sanitation’’?) and other related functions of public 
works departments. The A. S. M. I., which was or- 
ganized thirty-six years ago by public works officials 
—mostly heads of departments, in a few years found 
that most of its members who occupied elective posi- 
tions had dropped out, and their places had been taken 
by municipal engineers, who also did all the work 
of the society. Its change of name is a recognition 
of this. 

The aim in each case is chiefly, we believe, to en- 
courage the addition to the membership of those who 
are interested in the aims of the society, which aims 


they might not realize if the name is misleading; 
also in order that the general ‘public might place a 
true value on membership in the society of their 
municipal officials. To a city engineer, for example, 
it would mean more to belong to a national engineer- 
ing society than to a national improvement one. 

Another constitutional change was recommended 
by the A. S. M. I. The executive committee is com- 
posed of present officials and active past presidents. 
The criticism is made that this body (most of the 
members of which are 50 to 75 years old) is too con- 
servative and hidebound, and has taken on the nature 
of a closed corporation or hereditary oligarchy. Such 
is not the wish of the executive committee, and it has 
recommended that there be added to it one member 
from each state in which there are twenty or more 
members of the society, to be elected annually by the 
state membership. It is hoped that this injection of 
new blood (at present eleven states could elect mem- 
bers to the executive committee) will aid in stimulat- 
ing more interest in the society among its younger 
members. Incidentally, it may lead to increased mem- 
bership in those states where there now are less than 
twenty members; and the voting by states may stimu- 
late the formation of local sections. 





Municipal Engineering Tenure of Office 


One of the disadvantages of the position of city 
engineer is the uncertainty of tenure of the office 
and many have been prevented by this from entering 
this branch of the profession. There is a general 
impression that the engineering efficiency of one on 
the engineering corps of a municipality has little 
weight in preventing his removal with a change of 
administration. 

This is too true in many cities, but the number of 
such cities is less than is generally realized and is, we 
believe, decreasing. An indication of this was given 
last week. by the report of the committee having in 
charge the making of the Greeley Veterans’ Award 
of the American Society for Municipal Improvements. 
A year ago Samuel A. Greeley, vice-president of the 
society, offered it a donation to enable it to present 
each year three medals to such of its members as 
occupied municipal positions of an engineering nature 
with cities which they had served continuously for 
more than twenty-five years. The committee, on can- 
vassing the membership, found twenty who met this 
requirement, ten who had served the same city for 
thirty years or more, and three exceeding forty years. 
The award was made to Robert Ridgway of New York 
City, E. S. Rankin of Newark, N. J., and John F. 
Skinner of Rochester, N. Y. 

The total number of members holding municipal 
positions of an engineering nature is 254, so that 
about eight percent of them have been more than 
twenty-five years in continuous service with a single 
city. On a basis of ten years minimum the percentage 
would probably reach at least twenty-five. We wonder 
how much better record would be made by salaried 
engineering positions with private corporations. 











Developing a Service Area at Indiana 
Dunes State Park 


By Denzil 


Doggett 


Assistant State Engineer, Indiana Department of Conservation 





HE sand dunes country of northern Indiana, due 

probably to its enchanting scenery, natural 

beauty, and proximity to Chicago and other 
cities of this region, is yearly growing in importance 
as an attraction for vacationists and tourists. Situ- 
ated in the most picturesque section of this region is 
the Indiana Dunes State Park, which lies on the 
southern shore of Lake Michigan between Gary and 
Michigan City, Indiana, and is on the Dunes High- 
way (U. S. Route 20) and the Chicago, South Shore 
and South Bend Electric Railroad. 

In developing a state park, it was imperative that 
a certain section of the tract be set apart for a service 
area, or a place for parking, picnicking, bathing and 
other usual park activities, and the remainder be left 
in its natural state for hiking and sightseeing, un- 
spoiled by man-made “improvements.” In the above 
park, the section known as Waverly Beach was set 
apart for the service area. 

During the rush seasons of the past two years the 
number of people visiting Waverly Beach has in- 
creased until last year visitors at times exceeded 
6,000 a day. . With this increase in crowds came the 
need for additional parking space. A division in the 
line of dunes, caused by a small stream and the pres- 
ence of a few dunes small enough to be leveled to 


form a conveniently located parking area, was one 
of the features which influenced the choice of the 
Waverly Beach section as the service area. 

Of necessity, the first step towards building the 
parking ground was the enclosure of the small stream 
so that it could be covered over and the service area 
integrated. The lake level controlled the elevation 
of the invert of such an enclosure at its outlet end, 
and the clearance under the parking pavement at the 
inlet end controlled the grade of the pipe to a point 
about halfway between its two ends. With such con- 
ditions limiting the grade of the enclosure, it was 
necessary to provide temporary storage upstream from 
the inlet to the pipe. 

The entire structure as designed for enclosing the 
stream consisted of a headwall at the upstream end 
of the pipe, 1400 feet of 84-inch pipe, and an outlet 
structure at the lake end of the line. The upper head- 
wall was designed as a retaining wall and a sand fill 
was placed on the downstream side of it to the parking 
pavement level. This converted the retaining wall into 
a dam and handled the question of emergency storage 
very satisfactorily. The outlet structure was curved 
to the east and north in an endeavor to minimize the 
effect of the prevailing wind upon the course of the 
stream after it leaves the pipe. The contour map 
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Topographical map of the area developed as described in the article. 
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shows the general layout for the service area with im- 
provements which have been completed, as well as 
those which are now under construction. 

Funds for the construction of the enclosure and at- 
tendant siructures were limited, and accordingly ma- 
terials were selected which would keep the first cost 
down and at the same time give satisfactory service. 
The soil in which the pipe was to be laid was of a very 
sandy nature (consisting mainly of fine dune sand), 
and, for the most part, the line was to be laid in water 
varying from 2 to 4 feet in depth. These circum- 
stances required a pipe adaptable to laying under such 
conditions and that could be strongly connected to 
prevent disjointing or disalignment in service. 

As best fitted for meeting these needs, 84-inch 
Armco fully coated, paved invert pipe was chosen. 
The durability record of this pipe, a lower installation 
cost that its suitability to the conditions at hand made 
possible, immediate delivery and quick placing were 
additional considerations which contributed to the 
making of this choice. 

Another feature that later proved of value was the 
fact that, with the connecting bands used in joining 
this type of pipe, strong, watertight joints could read- 
ily be made even in those portions of the line where 
the water was the deepest. This made it unnecessary 
to drain the stream and remove the water before the 
joints could be made, a procedure which would prob- 
ably have been necessary with some of the alternative 
types of pipe under consideration. 


Installation 

The 84-inch pipe was fabricated in 16-foot lengths 
at Chicago and hauled to the job by truck. Excava- 
tion, which consisted mainly in cleaning out the old 
stream bed, was done by a clam shell. The plan of 
installation followed was to clean out a length of the 
ditch sufficient to lay a section of pipe, attach the hoist- 
ing line of the crane to a sling around the pipe, and 
lower the pipe into place. 

Although the use of machines for handling this type 
of pipe is unnecessary in the majority of cases, condi- 
tions found on this job made machine handling of the 
pipe advisable and speeded up the work considerably. 
However, due to the ease with which this type of pipe 
is placed, the quickness with which joints are made, 
and the long sections which reduce to a minimum the 
total number of sections of pipe to be placed, the per- 
centage of machine hours allotted to the placing of the 
pipe was small. This kept the machine at its pri- 
mary task of excavating, the progress of which is 
really the pace-setter for a job of this kind. 

By means of a split band, a new type of a connec- 
tion which has been developed for the express purpose 
of making effective joints under difficult working con- 
ditions, joining the sections of pipe was greatly sim- 
plified. This band is a derivation of the regular 
connecting band generally used with corrugated pipe. 
The result was a strong, easily made joint, which is 
capable of resisting stresses and soil movements that 
might otherwise cause disjointing and which, with 
coated pipe, is water-tight. This type of a band 


proved to be especially effective in those sections of 
the ditch where deep water occurred. 

Openings were left in the enclosure and stubs in- 
stalled for the accommodation of pavement drains 
which were installed with the 3-acre parking pave- 
ment this spring. 

Due to the fact that the ground-water level adjacent 
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Laying 84-inch pipe without unwatering trench. 


to the pipe fluctuates slowly because of friction in 
moving through the sand, pressure equalizers were 
installed to take care of the variation between the 
water level in. the conduit (or enclosure) and that on 





Grading of part of upper end of enclosure completed. 


the outside. These equalizers consisted of two 10- 
foot lengths of Armco perforated pipe, connected to 
the conduit by a plain tee of the same material. Each 


(Continued on page 72) 





line. 


Near the upper 


end of the pipe 








Results from an Activated Sludge Plant 


~ By Michael J. Blew 






Major, Sanitary Reserve, United States Army 





In the September and October issues of Public Works E. Bender 
described the sewage treatment plant at Barrington, N. J. This plant is of 
unusual interest because of the high degree of purification aimed at and 
a completeness of structural details unusual in so small a plint. In a 
paper presented by Major Blew before the American Society for Munic- 
ipal Improvements in September, he discussed the results obtained by 
this plant. His paper is given below, omitting most of the description of 
the plant, which was given in Mr. Bender’s article. 





HE plant at Barrington consists of a grit and 

screen chamber, clarification tank, aeration 

tanks, final settling tanks, sand filters, contact 
tank, sludge digestion tanks, glass-covered sludge 
beds, a hot water heziing plant and a low-lift pump- 
ing station. 

The plant was designed for a population of 6,000 
at 100 gallons per capita per day, but it is much over- 
size for the present because the flow is from approxi- 
mately a third of the design population, and the 
quantity of 100 gallons pei capita is high for a com- 
munity having a separate system of sewers. The 
quantity of 100 gallons per capita was used to pro- 
vide for a large amount of infiltration, which has not 
so far materialized. The sewage is very concentrated 
and was septic when it arrived at the plant in summer 
weather. 

The sewage is first screened and then passed to 
the pre-settling tank, where it remains for about one 
hour (design data). It is then aerated for six 
hours, and given one and one-half hours’ final set- 
tling. The effluent from the final settling tank passes 
through the sand filters at the rate of about one and 
one-half gallons per square foot per minute. The 
effluent is chlorinated and discharged into a small 
stream. Thus the plant actually combines water 
purification with sewage treatment and discharges an 
effluent that is as stable as any drinking water supply. 
A relative stability test set up on July 7 still main- 
tains its color, indicating as near 100 per cent stability 
as is possible to obtain. A sample holding its color 
for a period of twenty days is said to be 99 per cent 
stable at a temperature of 20 degrees centigrade, while 
this particular sample of effluent has stood up with- 
out change for a period of 101 days, or five times the 
period required to denote a stability of 99 per cent. 
Furthermore, the temperature of incubation has been 


above 20 degrees, so that the rate of reduction of the 
oxidizable organic matter present would be roughly 
twice as rapid. This high degree of purification is 
borne out by other laboratory examinations. 

Chlorinated effluent is used to back-wash the filters 
and for washing around the plant. It is colorless, 
odorless and free from sediment or bacteria. It could 
be used for boilers (especially after softening), for 
irrigation, or for concrete work, and any other such 
purpose. The taste is not at all indicative of sewage, 
and the effluent compares very favorably with some 
water supplies that I have at times been called upon 
to use. 

In order to make a study of the efficiency of the 
plant, and especially of the sand filters following 
activated sludge, a series of samples were collected 
every two hours for a period of 24 hours and com- 
posited at the plant. The size of sample was pro- 
portioned to the flow as nearly as possible, so that 
the composite represents the true condition as aver- 
aged over a period of 24 hours. These composites 
were analyzed and the results are shown herewith. 
In order to form a basis for comparison, samples were 
collected at Glassboro, N. J., and at the Cuthbert 
Road plant nearby. The Glassboro plant is of the 
sprinkling filter type and is operating as beautifully 
as could be expected from any plant of the type. 
The Cuthbert Road plant is also of the sprinkling 
filter type, but is visibly overloaded. 

The sample of influent to the Barrington plant was 
very concentrated. Some persons may question the 
veracity of the suspended solids in the influent as 
being as high as indicated. We can assume that it 
is high and adopt a figure half or one-quarter as 
large and still show a very excellent removal. Fur- 
thermore, the B. O. D. checks the suspended solids 
determination as it stands. The actual B. O. D. deter- 


Comparison of Results Obtained from the Barrington Plant and from Sprinkling Filter Plants at Glassboro and Cuthbert 
Road. 


Total \ 
Barrington 
Influent 
Final settling tank effluent 
Sand filter effluent 


1610 
8 trace 
2 trace 


Glassboro 

OE EE Ce RE eee ee eT TT 164 154 

ee adap eh oie SK +E ON EES 7 6+ 

Cuthbert Road 

No isle Sig ache ih aa AOR Sew Sema EOS 106 89 
48 47 


Effluent 
Note: The biological plant at Barrington received 
was operating properly. 


The sprinkling filter at Cut 


Suspended Solids 
y. M. 


activated sludge with long detention. assl 
hbert Road, which received prechlorinated liquid, was overloaded. 
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5 Day B. O. D. Bacteria per ML 
Ash %R P.p.m. TR Total Red B. Coli 
Colonies 
405 ‘ 550 355,000 225,000 122,000 
trace a <1 <i 27,000 9,000 0 
trace 99.9 1 99.8 0 0 0 
10 am 114 “~ 344,000 200,000 100.000 
trace 95.7 1 39.1 1,000 0 0 
17 , 60 7 0 0 0 
1 54.7 30 50 52,000 20,000 15,000 


At Glassboro the sprinkling filter 
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minations of the effluent in the laboratory came out 
zero, indicating of course the presence of more dis- 
solved oxygen in the effluent than was necessary to 
stabilize the infinitely small amount of organic matter 
present. In the table, the B. O. D. has not been indi- 
cated as zero, but as being something less than 1 
p. p.m. This high removal in B. O. D. checks the 
figures obtained by the relative stability test. ~ 

As it operates today, the plant is discharging an 
effluent that has been purified to an extent that is 
practically 100 per cent as indicated by the removal 
of suspended solids, B. O. D., and bacteria. Contrast 
these figures with those from the other two plants, 
one of which is operating satisfactorily and the other 
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of which is overloaded and is not doing so well. 

The chart shows the fluctuations of bacterial count 
and indicates the fallacy of trying to determine plant 
efficiency by means of bacterial removal. These sam- 
ples were collected at regular intervals over a period 
of 12 hours, and represent both the high and low 
flows. There is a distinct peak in the filter effluent, 
occurring after each peak in the filter influent, as 
would be expected. The final effluent is not indi- 
cated, inasmuch as it would trace a line coincident with 
the zero line on the chart. 

It is hoped that other and more complete laboratory 
data will be forthcoming soon to check this interesting 
plant. 
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Water Supply for Airports 





t 


Obtaining the large amounts needed for 
fire protection when airport is far re- 
moved from a public supply. 





A paper with this title was read at the convention 
of the American Water Works Association by S. F. 
Newkirk, Jr., superintendent and engineer of the 
Elizabethtown (N. J.) Water Company Consolidated, 
who confined his discussion entirely to the use of 
water for fire protection, and consequently gave no 
consideration to the matter of quality of the supply. 
But hundreds, and in some cases thousands, visit an 
airport in a day, and these must be provided with 
water for washing and toilet flushes and also for 
drinking; and for preparing food if, as is the cases 
in the larger commercial ports, there are restaurants 
as well as rest rooms. 

These comparatively small amounts of water do 
not, of course, present so difficult a problem as the 





* furnishing of the large amounts needed for fire 


fighting. But engineers who design airports should 
not overlook either. 

In his paper, Mr. Newkirk remarked that an air- 
port is commonly located so far from a city that it 
would be very expensive to continue a main from 
the public supply large enough to supply water in 
fire-fighting quantities. Also an airport is seldom 
near a surface supply, but must obtain water from 
wells. To provide a well supply and pumps capable 
of meeting such requirements, or even furnishing 
elevated storage, would be very expensive, and he 
suggests elevated storage sufficient to supply the re- 
quired fire flow for about thirty minutes and surface 
storage sufficient to continue it for one and a half 
hours longer. These to be kept filled from the un- 
derground supply or by a small main from a distant 
public supply. For the surface storage he suggests 
large wooden tanks similar to those used by the gov- 
ernment during the war. 

Pumps should be housed in separate fire-proof 
buildings. If available, electric power should be 
used, with internal combustion engines for standby 
service. 


(Continued on page 57) 
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Transporting Aggregate on Con- 
crete Road Work 


NE of the largest paving contractors in Michi- 
() gan is the R. D. Baker Co., of Royal Oak, 

which does a large amount of paving work in 
Detroit and vicinity. Its ability to bid low, do the work 
satisfactorily and continue in business is due largely 
to systematic use of the most efficient methods and 
the best available equipment. 

The company maintains a large storage yard, ga- 
rage and service plant in Royal Oak. For jobs in the 
vicinity of the yard it hauls batched materials from 
hoppers in this yard, but for more distant work tem- 
porary supply bases are established near railroad 
sidings, with measuring hoppers, cranes, etc. 

The equipment used for transporting the aggre- 
gate includes twenty-two industrial tractors, each 
hauling a semi-trailer and a 4-wheel trailer, each 
carrying four batch boxes of 42 cu. ft. capacity, 
although the usual batch is 33 cu. ft. McCormick- 
Deering tractors are used, and trailers made by the 
Winsor Tractor Equipment Corporation. Better and 
more quiet transportation is obtained by equipping 
the rear tractor wheels with 42x9 pneumatic tires in- 
flated to 50 pounds. 

The boxes are filled at central proportioning plants 
by means of overhead volumetric-measuring hopper 
bins, which in turn are filled by means of cranes. 
The train of eight batch boxes is then hauled to the 
vicinity of the work, where (in many of the jobs) a 
crane transfers the boxes from the trailers onto indus- 
trial railway cars, which carry them to the mixer. 
On recent jobs one of the industrial tractors has been 
equipped with a Winsor power-operated boom and, 
with a semi-trailer attached, is used to lay the indus- 
trial railway track as the work advances; the track 
being in sections 15 ft. long and weighing about 250 
pounds. 

On the Division Road job the average distance the 
batch boxes were hauled by tractor was 3.6 miles and 
each tractor delivered a load of eight batches at in- 
tervals of about an hour. 

The tractors and trailers, when not in use on con- 
struction work, have been used for hauling gravel to 
be stored for future work. In one case eleven cubic 
yards of gravel were hauled at a time in the eight 
batch boxes a distance of thirteen miles, and each unit 
made four round trips a day, averaging 2 hours and 10 
minutes to a round trip of 26 miles; giving a cost of 
3.8 cents per yard-mile, including interest, deprecia- 
tion and all operating expenses. 





Municipal Pasteurizing Plant in Tarboro 


Tarboro, N. C., is erecting a new municipal pas- 
teurizing plant that will cost over $10,000 to take the 
place of old one that has been owned and operated by 
city for twelve years. No milk can be sold in the 
town of Tarboro unless pasteurized, which has re- 
sulted in a great reduction in infant mortality. 


The town purchases the milk wholesale from the 
dairies, pasteurizes it and delivers it to customers 
ice cold. All cream not sold is converted into butter. 
The plant has up-to-date creamery equipment also. 
Grade A pasteurized milk sells for 16c six months in 
the year and 18c six months in the year. J. H. 


Jacocks, city clerk and treasurer, has kindly furnished 
us with the above information. 
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An industrial tractor hauling a semi-trailer and a 4-wheel 
trailer, each carrying four batch boxes. Rear tractor wheels 
are pneumatic inflated to 50 pounds. 





Filling boxes from volumetric-measuring hopper bins, which in 
turn are filled by means of cranes. 





Industrial tractor equipped with power-operated boom and 
used for laying industrial railway track. 
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with a 
spreader 





-.. replaces 
the big gang and the 
tons of material re- 
quired by old-time 
curing methods!... 


URING with Flake Calcium Chloride means a great deal more than 
C assuring full strength concrete through proper hydration. It makes 
an easy, one-man job of the actual work needed for curing concrete 
pavement. 

One man using a spreader applies the right amount of Calcium 
Chloride to the surface and the rest of the curing process takes care 
of itself. The big gang needed for ponding and covering operations 
is eliminated. The need for sprinkling and constant inspection is done 
away with and there’s no need for a big clean-up after the job is done. 
Write today to one of the member companies listed for full details 

concerning up-to-the-minute concrete curing with 


FLAKE caicium chioride. 


Calcium Chloride curing is approved by the United States 
CALCIUM CHLORIDE CALCIUM 
PUBLICITY COMMITTEE C + LO RI DE 


THE COLUMBIA PRODUCTS COMPANY, Barberton, Ohio 
CURES CONCRETE 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 




















PUBLIC WORKS 

















\ 


\\ 
WA 


CT ys 


\\uy WN 
iy,} 
AN \\ 
My i AE 


Don 


MA) 


yy 


y 
\) 


precision instruments. 








As “Sterling” means something 
to you on silver — so should 


“WILLIAMSPORT ’”’ 


similarly guide you to Wire Rope Quality! 


VoL. 61. No. 


The one outstanding thing in the great plant at 
Williamsport is the determination of all em- 
ployees to make every rope bearing the name 
“Williamsport” with the same exacting care that 
would be expected from the’ manufacture of 


Pride in manufacture and in the product is truly 
reflected by the satisfaction of and confidence 
placed in Williamsport Wire Rope by the user. 


WILLIAMSPORT WIRE ROPE CO. 


Main Office and Works: General Sales Office: 
Williamsport, Pa. 122 So. Michigan Ave., Chicago 





The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 
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Resurfacing Streets by the Heater Method” 





Methods used and results obtained in New York and Philadelphia. Both 
direct flame and indirect heat machines used. During paving, street closed 
only eight hours a day for two or three days. 





ing has been done on asphalt pavements by heating 

the surface with small heaters, or fires, and apply- 
ing a skin patch, it has-not been very successful. 
Especially uncertain was the method of laying hot 
top mixture on the old surface and expecting to ob- 
tain adhesion. Even the use of small hand burners, 
as they were called, has been abandoned to a large 
extent. This was mainly because of the difficulty in 
keeping the burners, or jets, in proper condition, 
owing to the collection of carbon and consequent stop- 
page of the flame. Then, sufficient care was not taken 
to obtain a perfectly clean warm surface before appli- 
cation of the new hot stuff. Another trouble was found 
in the shaking, almost to pieces, of the machine while 
being towed. These at least were the reasons for 
giving up their use in Manhattan. However, the 
writer expects to begin their use again with improved 
machines, for small patching, where it is not economi- 
cal to use the large machines. The small machines 
can be used to restore pavement which has sunk one 
or two inches over cuts, for instance, and on small 
areas where the resurfacing has worn out, leaving the 
old sheet asphalt, or asphait block, visible. I would, 
therefore, say the small portable burners have still a 
legitimate place in the equipment of a maintenance 
department, whether in a small town, or such a city 
as New York. 

The resurfacing of asphalt pavements on a large 
scale came to my knowledge in 1910, or 1911. Brook- 
lyn City was using it then, as well as others as far 
west as the Pacific Coast. The Borough of Manhat- 
tan did not begin its use until 1915, but since then 
has gradually increased each year the area covered, 
until now 200,000 to 250,000 yards are resurfaced 
each season. Considerably over a million square yards 
of sheet asphalt, and asphalt block, have been resur- 
faced in Manhattan up to date. 

When sheet asphalt, or asphalt block, pavement has 
been in use 10 to 15 years, it is likely to have a rough 
and irregular surface due to openings, settlement and 
actual wear and tear. Yet what is left has life, as it 
is called, in it still, and the portion left will be mainly 
the binder with an added portion of fine material, 
down to and including 200-mesh material obtained 
from the top wearing surface, and the retention of the 
aggregates in the binder. 

The aim of the resurfacing is to obtain a new wear- 
ing surface, healing up to some extent the cracks and 
cuts in the old pavement, and replacing the amount 
of wearing surface actually worn off. This brings the 
top up to meet the grade of manhole heads and other 
metal boxes in the street, and gives an actual added 
life to the pavement almost equal to that of the orig- 
inal pavement. 

The original Lutz heaters, which are those in most 
general use, had a steam boiler for operation of the 
entire machine, and the vaporization for atomizing 
of the fuel. The heat was generated in a large com- 


| N NEW YORK CITY, while a good deal of patch- 





*Paper by R. A. MacGregor, engineer in charge, Division 
of Maintenance, City of New York, before the Engineers’ Club 
of Philadelphia. 
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bustion chamber and the flame did not reach the pave- 
ment. As internal combustion engines became more 
common and more reliable, the steam gave way to 
gasoline operated engines and the fuel for heating 
was merely vaporized, or atomized, under pressure 
in a burner directly under the hood. This makes a 
much simpler machine than the original, though it 
has departed entirely from the idea that only indirect 
heat should reach the pavement and not the flame. At 
least one indirect heat machine is now on the market, 
and both have been used by the writer with satisfac- 
tory results. 

With either machine it is essential, for good results, 
that the old surface of dirt and grease be entirely 
removed, and a fresh clean asphalt surface obtained 
for the new top. This is done by the use of heavy 
toothed hoes raking the pavement immediately after 
the moving of the heater, taking off the old and burnt 
material. Usually the material removed has very 
little good bitumen in it, though occasionally some of 
it can be used for filling small holes. Its suitability 
is easily determined by its strength after cooling. 
Examination of samples cut out from resurfaced 
streets occasionally shows clean sand without any film 
of bitumen. Here the scraping was not done care- 
fully enough to remove all the dead or burned mate- 
rial. Since the men have been more carefully trained, 
very little peeling of the new top has occurred and, 
in fact, in many streets the top course has worn down 
to the old surface before any peeling was found. 

Perhaps the greatest advantage in the use of the 
surface heating method is the rapidity with which the 
new paving is done. While the saving in cost to the 
city is quite material, the saving in cost to the com- 
munity is much greater. The interference to traffic 
is only partial for 8 hours a day, for two or three 
days, in a city block, against the entire closing to 
traffic for a week to ten days at least, and in many 
places for a month or more. 

In Manhattan, with an 8-hour day carefully ob- 
served, and work carefully done, both as to heating 
and rolling, 800 to 900 yards a day is our average. 
Reports from other towns give a much larger output 
usually by contractors, probably with a 9 or 10-hour 
day, and with less careful work. 

The cost in Manhattan, in the last five years, has 
varied from $1.10 to $1.25 per square yard, while the 
cost in the same years for asphalt pavement only, 
without foundation, has varied from $2.75 to $3.40. 
The cost of resurfacing includes all street and plant 
labor, transportation, a percentage for overhead sal- 
aries up to and including the engineer of maintenance, 
and all materials, including fuel oil. It does not in- 
clude the cost of electricity, or water, in the asphalt 
plant, depreciation, interest on investment for land 
and plant or insurance for accident, or Workmen’s 
Compensation. All of these, of course, have to be in- 
cluded in the contract prices for new asphalt pave- 
ment. 

The new wearing surface averages from 1% inches 
to 1% inches in thickness. Where the old pavement 
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requires more thickness to obtain a proper crown, close 
binder is used to give more stability than would be 
obtained with the same thickness of all top mixture. 

Owing to the danger of damage to the curb, a strip 
about a foot in width is cut out by pneumatic ham- 
mers and a similar strip is cut along rails, as the 
heater cannot be operated up to the rail without inter- 
fering with street car traffic. These strips are replaced 
with close binder up to 1% inches from finished grade. 

Owing to the well-compacted lower course, com- 
pressed during years of traffic use, the new wearing 
surface receives better compression than a new pave- 
ment. At least, this is my theory. Tests for density 
show higher results and the surface after rolling shows 
fewer waves. Of course, the latter might be due to 
the care given to the rolling by our men, who are not 
pushed and who are picked from the 18 or 20 roller- 
men in the Manhattan force. 

In the years 1915 to 1918—262,000 yards were 
resurfaced. Of this, ten streets with an area of 29,- 
700 yards or about 11 per cent were given a second 
resurfacing in 1927, showing a life of nine to twelve 
years. 

The average life of these ten streets prior to the 
first resurfacing was eleven years, all being very 
heavily travelled streets. This proves the value of 
resurfacing. It is to be considered also that the work 
done in the first few years was not up to the standard 
now obtained. 

In discussing this paper, M. J. McLaughlin said 
that, while in New York they cut out a strip along the 
curb and later bring the surface up with binder, and 
lay the asphalt on top of it, under Philadelphia speci- 
fications the contractor supplies steel guards to place 
along the curb in order to protect the curb from the 
danger of cracking. We have found this successful. 
In Manhattan they lay 11% to 1% inches of surface; 
in Philadelphia we lay an inch and compact it to 34”. 

He mentioned also that the maintenance forces in 
Brooklyn average from 800 to 990 yards a day in 
doing this type of work. The maintenance forces in 
Philadelphia employ two heaters, work them side by 
side, and in that manner we run from 2,000 to 2,500 
yards a day. The contractors, using the same man- 
ner of handling the work, average about 3,000 yards 
a day, and we find that the work doesn’t suffer through 
this increased yardage at all. 

The type of heaters we use are the most modern 
type of Lutz heater, now called the Greco heater, and 
we don’t find any trouble with the flame striking the 
surface. It is mostly the heat from the combustion. of 
the gases that softens our sheet asphalt. These heat- 


ers take about one minute to soften the asphalt in an ° 


area of 64 square feet. The hood on the heater is 


8x8 feet. 

To my way of thinking, the resurfacing of old 
streets by the heater method approaches more closely 
the ideal way of treating light-traffic and residential 
streets than any other method heretofore attempted. 
But in making this statement, I do not wish to convey 
the idea that resurfacing takes the place.of repaving— 
when necessary. I do know, however, that by this 
treatment of old streets, the taxpayer, who in the past 
had many just complaints to make regarding the con- 
dition of the streets, is fast becoming a booster rather 
than a knocker of the city government, due to the fact 
that today he sees his dollar covering approximately 
four times the area when a street is resurfaced in- 
stead of repaved. And he sees workmen arrive in the 
morning and when he returns from business in the 
evening he finds the new surface in use. 

Prior to 1928, all resurfacing done by the heater 
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method in Philadelphia was confined to asphalt 
streets. For a period of five years previous to 1928, 


the total number of square yards of streets resurfaced 
by this method was approximately 1,100,000, an aver- 
age of about 20 miles per year. 

In 1928 and 1929, the total amount of resurfacing 
by the heater method on both asphalt and brick streets 
amounted to approximately 2,100,000 square yards, or 
220 miles. 

The resurfacing of brick streets is practically the 
same as asphalt resurfacing, except that the old sur- 
face, after being thoroughly broomed and heated, 
receives a thin film of high penetration asphalt ce- 
ment, which is sprayed on the streets through nozzles 
under air pressure from the tank. The sheet is then 
laid in the usual manner—114” in depth, compacted to 
1 inch. 

Where adjustments are made, or the bricks dis- 
turbed in any way, the bricks are replaced, thoroughly 
rammed and grouted in with a cement-sand grout, us- 
ing quick-hardening cement. 

One difficulty we had to overcome was the question 
of the utility companies wanting to get into the street 
prior to resurfacing. One year we permitted them 
to do this, but it naturally slowed up our program, 
and often the trenches were so numerous the work 
bordered on repaving rather than resurfacing. Now 
we make up tentative lists of streets to be resurfaced 
and submit them to the utility companies. They send 
them back to us, noting the streets in which they are 
interested. Those streets in which the utility compa- 
nies are interested are removed from our resurfacing 
lists and added to our repaving list, or discarded, 
according to the condition of the paving at that time. 





The 1930 Drought 

According to meterologists of the Federal Weather 
Bureau the 1930 drought far exceeded any found in 
the records for the past forty years and even that of 
1881 in the Southwest, as measured by deficiency in 
precipitation. In nine states the July deficiency was 
the greatest ever experienced in that month; and in 
three states both June and July, and in two others 
both July and August, showed unprecedented defi- 
ciencies. The following Weather Bureau figures show, 
by states, the deficiencies in precipitation, expressed 
as percentages of normal, for the thirty-two states 


which felt the drought. 
Dec Jan Feb Mar Apr May Jun Jly Aug 
30 42 26 38 15 *64 


Ree ee 34 18 52 44 33 36 26 *62 *65 
2a SSE ere 26 49 17 16 45 46 *36 *59 45 
i otha Nae oN ca see - «- 8 SST Bw 7 & 
Ne ics anehgs os 6 cia: $0 + oe oe OO Ra oa. C6 
SESE ae epee rely are - wa Ow ae eS 
eee . « MH SER Be & 
Us Dia Age cre ons. aie 53 21 $5 13 *70 41 
N. Dak *89 14 19 11 58 33 
| gi Sere near 65 5 53 26 22 
ae eee .. 4 4 35 7 
| MEE Reet ao *79 *80 32 
Tenn *68 46 38 
22d asa ics ge oak ca *87 50 27 
AB Rey Se een een *88 39 14 
MES teehee ap a ee 3606 6558 43 
MG, eh cen Maw ad Owners ne 3 68 40 
RN i wikia.s ene oe 41 5 10 
rrr 5 39s 67 
I 2 sirareu'g 61 41 
eee re 30 *67 
MN 5 kien ae on 54 73 
| Serr er reer 50 66 
ME, Rae Sela 93 ereee 13 29 
MG. ORs eae ee y: ae 
DN we anawae amma ae 38 49 
i CES x ic Sw nce awe? 99 18 61 
| RE eae ee nr eel eis *40 39 
Pi Kcaknnaehwee esas va a eee 63 
cal ec pcctin choke rere aie tent oem c& ¢c na te ae 

SO re 26 38663 


An asterisk indicates the greatest deficiency yet 
recorded for that month. In the last two states the 
drought was broken in August. 
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constructed and placed in operation in the Fall of 
1927, and it is designed for a population of 25,000. 

Included in this plant are two sludge beds having green- 
house glass-overs, which were manufactured and erected 
by Lord & Burnham. Each sludge bed is 40 feet wide 
and 125 feet in length, making a total area of 10,000 
square feet of sludge beds which is equivalent to 4/10 
square feet per capita. 

The requirement of our State Health Department for 
sludge drying bed area is one square foot per capita for 
uncovered beds and 4/10 square foot for covered beds. 
In our case the cost of the construction of the sludge beds, 
with glass-overs was cheaper than for the open beds. 
This construction also gave the advantage of application 
of sludge to the beds during the cold weathe: months. 

There is nothing peculiar to these sludge beds in the 
way of construction other than the use of crushed slag 
in the filtering media. This filter bed is built up of 
crushed blast furnace slag, using from 244 inch to 4 inch 
size (from bottom up) for a depth of 16 inches covered 


T: Sewage Treatment Works of Sharon, Pa., was 
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Engineer Burnside 


Tells About The Sharon Sludge Beds 


by one inch of pea gravel and three inches of sand at top. 
Three lines of four inch drain tile laid on 13 foot centers 
and running longitudinally, emptying into a six inch line 
laid transversally on the center axis with the sludge beds, 
provide for the liquid drainage of the sludge beds. 

Sludge placed upon these beds in cold weather months 
with temperature from zero to 32 degrees are in shape 
for removal in from 30 to 45 days, depending upon the 
amount of sunshine occurring in the period. In Spring, 
Summer and Fall mon.hs the time requirement for the 
sludge period on the beds will vary from 21 to 30 days. 

In the photographs of these beds which I sent to you 
some time ago you will note that the concrete walls sup- 
porting the glass-overs are carried up above the ground, 
this height being about 244 feet. This was done in order 
to place the concrete walls above any possible height of 
flood waters from the adjacent river such as occurred 
once in this section in 1913. This is mentioned to answer 
a possible question as to reason for not having the sides 
of the glass-overs at level close to that of the surrounding 
grounds. 


The Glass Over is the Master Construction, a development of our three- 
quarters of a century and more experience, specializing in Glass structures. 
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Harbor Comm. Bldg. 
Toronto 


Sludge Bed Glass-Overs 


208 S. La Salle St. 
Chicago 


Boston, Philadelphia, Irvington, Denver, Detroit, Cleveland, Buffalo, Kansas City, Greensboro, 
St. Louis, Montreal, St. Catharines. 
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Trends in Public Health Engineering 


By I. W. Mendelsohn 





Railroad Sanitary Engineering 


HE railroads, created one hundred years ago, 
from the very inception, were involved in the 
spread of communicable diseases from one sec- 
tion to another. In the notable epidemics of cholera 
and yellow fever in Louisiana in 1833, yellow fever 
in Georgia in 1839, yellow fever in Louisiana and 
Mississippi in 1878, smallpox in 1885, and yellow 
fever in ten southern states in 1897 and 1898, rail- 
roads transported infected persons. Railroad con- 
struction gangs contained infected members who in- 
troduced communicable diseases into communities. An 
example of the important role of railroads in the trans- 
mission of communicable diseases is the smallpox epi- 
demic in the Province of Quebec, Canada, in 1885, 
which was due to an infected Pullman porter. Avail- 
able records fail to show any connection between rail- 
roads in this country and the spread of typhoid fever, 
yet according to one railroad surgeon, an unusual 
number of cases of sickness occurred among passen- 
gers from the use of water on cars operating in certain 
localities. 

Transportation conditions attending the outbreaks 
were extremely distressing. Trains from infected 
districts were treated as harbingers of death. They 
were stopped, their passengers removed to camps for 
surveilance or placed under armed guard in the 
coaches, and railroad property was destroyed. 

Early measures for controlling the epidemics were 
often harsh, scientific knowledge for effective action 
being unavailable. On September 27, 1894, the first 
Interstate Quarantine Regulations of the United 
States were promulgated by the Secretary of the 
Treasury to prevent the introduction and spread of 
contagious diseases in the states. Railroad sanitation 
regulations were adopted by Texas in 1904, Ken- 
tucky in 1905, Minnesota in 1906, and by other states 
soon after. However, lack of agreement among the 
states resulted in ineffective action. 

It was not until the Northwestern Sanitation As- 
sociation was organized in 1912 that a draft of uni- 
form regulations for states concerning travel on inter- 
state carriers was proposed. Then the Interstate 
Quarantine Regulations were amended to prohibit the 
use of common cups and towels on interstate carriers, 
and early in 1913 sections on water and ice were in- 
corporated. In 1919 a railway sanitary code was 
prepared by the Committee on Health and Medical 
Relief of the United States Railroad Administration, 
and in 1920 in the form of the Standard Railway 
Sanitary code was recommended to the states for 
adoption by the two conferences of state health offi- 
cers. Since then, largely due to the untiring efforts 
of Dr. Thomas R. Crowder, 41 states have adopted 
the code. 

The present Interstate Quarantine Regulations con- 
tain sections relating to the transportation of persons 
or things infected with communicable diseases, water 
supplies, sanitation of cars, and sanitation of stations 
and camps. In the essential features the Regulations 
and the Standard Railway Sanitary Code are in 
agreement. The Regulations are enforced by the 


Surgeon General of the United States Public Health 


- on wheels. 
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Service and the State Departments of Health through 
mutual notification, permits, and inspections. 

The first passenger car was a crude box mounted 
Drinking water was not provided on cars 

until about 1859 when tin coolers were used together 
with tin wash basins. Then came a hand pump on top 
of a water tank located on the wash room floor, with 
common glasses. About 1876 overhead gravity water 
tanks were installed, and in 1891 the air pressure 
water system was introduced. In 1912 coolers with 
separate compartments for water and ice were fur- 
nished and by the end of 1925 practically all railway 
car coolers were of this type. At the beginning water 
was obtained from streams and wells largely at the 
discretion of trainmen and with little if any sanitary 
supervision. ‘Today the drinking water for cars is 
taken from some 2600 supplies of which 82 per cent 
have been acted upon under the present strict require- 
ments. 

In the passenger car sewerage system, the dry 
hopper closet and separate urinal of the early installa- 
tion have been replaced since 1888 with flush closet 
and overhead water supply tank. Ventilation of cars 
has been developed from the flue in the center of the 
roof of the early coach to the deck sash system with 
air entering intake hoods on diagonal corners and 
passing to ducts under the floor, then over steam pipes 
and through the car to globe ventilators over the 
lamps. This year the air conditioning system has 
been tried out, the entering air being filtered, cooled 
by passing over cooling coils, and forced through 
ducts to various parts of the car. Car lighting in 1836 
was provided by tallow candles in glass recesses at 
each end. Then came the oil lamps about 1850, 
followed by gas fixtures in 1875. In 1882, three years 
after Edison invented the incandescent lamp, electric 
lights were experimented with, and in 1887 the first 
fully equipped electrically lighted train in the world 
was operated in this country. The heating of cars 
began with wood burning stoves, and has been de- 
veloped to the present vapor system using steam 
supplied by the locomotive. Car cleaning performed 
in a haphazard manner at first was gradually im- 
proved until today each part of the railway’ passenger 
car is cleaned after each trip and at regular periods. 

The sleeping car came into existence in 1836 and 
was a crude arrangement of wood bunks. The first 
Pullman sleeper built in 1859 was a reconstructed day 
coach. Various comforts and conveniences have been 
added and today the latest type of sleeping car has 
single rooms. 

The first dining car built in 1867 was really a 
hotel car with sleeping quarters and kitchen at one 
end. The complete diner made its appearance in 
1868. Dining cars are under strict sanitary super- 
vision, and are supplied by commissaries equipped 
with modern refrigerators and storage rooms. 

The coach yards where passenger cars are cleaned 
and serviced have been improved so that those built 
recently have water lines serving hydrants located 
in concrete or brick platforms. drains to remove storm 
and waste water, ice houses with covered trucks to 
furnish ice to cars, incinerators to dispose of dining 
car garbage and passenger car refuse, and service 
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buildings to provide sanitary facilities for car clean- 
ing employees. 

Sanitation is essential to railroad operation, yet 
only a few carriers have a department of sanitation. 
The Puilman Company in 1905 was the first to estab- 
lish such a department. In 1917 the St. Louis South- 
western Railway appointed a sanitary engineer to 
look after all phases of sanitation, including later the 
direction of a chemical and bacteriological laboratory, 
The Missouri Pacific and Rock Island Lines employ 
sanitary inspectors and the Pennsylvania Railroad_ 
recently appointed a sanitary engineer to take charge 
of sanitary matters. On other railroads this work is 
supervised by water service, mechanical or medical 
departments, generally by all three. Such super- 
vision with divided responsibility is not conducive to 
the best results. 





Types of Paving in State 
Specifications 
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for by the specifications. The accompanying table 
gives the results for all types of paving, including 
macadam, but not including gravel, sand-clay or 
other less durable surfaces. 

The terms used are defined as follows: 


“Macadam”™ includes all types of macadam except 
those bound by bituminous materials. 

“Rock Asphalt” includes all the so-called natural 
rock asphalts. 

“Bituminous Concrete” includes pre-mixtures of ag- 
gregates and bitumen. 

“Concrete” and “Concrete Base” indicate portland 
cement concrete. 

In addition to those listed, the following were speci- 
fied by five or less states each: 

Amiesite—Arkansas. 

Asphaltic Block—New Jersey and New York. 

Sand Asphalt—Arizona, Delaware, Florida and 
North Carolina. 

Stone Block—Maryland, New Jersey and New 
York. 

Vibrolithic Concrete—Mississippi. 











An examination of the laiest available highway Warrenite-Bitulithic—Alabama, Arkansas, Colo- 
specifications of each of the forty-eight states was _ rado, Florida and Mississippi. 
made recently by the American Road Builders’ Asso- Willite Sheet Asphalt—Mississippi. 
ciation to learn what types of paving were provided Wood Block—Maryland and New York. 
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a Used for widening pavement. 
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South Willard Street, Burlington, Vt., paved with Standard Refined Paving Asphalt. 
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Standard Asphalt Binder A Standard Cold Patch Asphalt 
for surface treatment for repairing all types of 


bituminous road surfaces 
Standard Asphalt Binder B 


for penetration work Standard Refined Asphalt 


Standard Asphalt Binder C for sheet asphalt paving 


for the mixing method 
Standard Paving Flux 


Standard Asphalt Joint Fillers Bridge Asphalt and 
for brick or block pavements Preserving Oils 





Specifications and all other particulars 
furnished on request 





STANDARD OIL COMPANY OF NEW YORK 
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For Real Results 


give the man on the job 
a machine he can work! 


For three-quarters of a century water- 
works men have used the Mueller Tapping 
Machine for making taps 4” to 1” and 
inserting corporation stops under pressure. 


Because in all this time one has never 
failed on the job — today ninety per cent 
of waterworks men have indicated their 
preference for the Mueller machine. This 
machine has all the latest improvements, 
making it easy to do a quick, clean job. 


MUELLER CO. (established 1857), 
Decatur, Illinois. Branches: New York, 
Dallas, Atlanta, San Francisco, Los 
Angeles, Chicago. Canadian Factory: 
MUELLER, Ltd., Sarnia. 
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Send for a complete description of 
the Tapping Machine and list of parts. 






























Measurement and Control of 






Municipal Sanitation 





+ 


Units for measuring work done in street and alley cleaning, snow removal, 
removal and disposal of garbage, ashes and other municipal refuse, and 
cleaning catch basins. 





ITH this as its title, the Committee on Uni- 
form Street Sanitation Records of the Inter- 
‘ national Association of Street Sanitation Offi- 
cials has published a report containing tentative con- 
clusions and recommendations, with a request for 
suggestions and criticisms to aid it in preparing its 
final report. This report, 46 pages long, discusses 
fully the “need of Measurement Standards in Munic- 
ipal Sanitation,’ “Measurements Applied to Sanita- 
tion Activities’”’ and “Records and Cost Accounting 
Procedure.” 

Municipal Sanitation it defines as “the removal 
and disposal of all types of municipal refuse’’ except 
sewage; the activities including street and alley clean- 
ing, snow removal, removal and disposal of garbage, 
ashes and other municipal refuse, and catch basin 
cleaning.* 

As to the need for records for such activities, it 
says “The sanitation official must know how much 
work is being produced; that is, how many miles of 
streets are cleaned and how frequently, the quantity 
of garbage and other refuse which is removed, and 
the extent to which work accomplished conforms to 
work planned. The sanitation official must also know 
if new methods or equipment are actually more effec- 
tive than those replaced. With the increasing use of 
machinery in sanitation operations, the need for such 
information is steadily gaining. As a matter of fact, 
sound decisions regarding policy, assignment of: per- 
sonnel, operation of equipment, or any phase of man- 
agement cannot be made without the aid of complete 
facts. This need is present in small as well as in large 
departments. 

“Moreover, without proper facts of sanitation opera- 
tions, the official is under a grave handicap when the 
work of-his department is criticized. If he is able to 
draw upon a factual basis in support of his work, un- 
just or false claims can be refuted and their likelihood 
of recurrence in the future lessened. 

“If the sanitation official is to maintain the most 
effective operations he must be provided with daily, 
weekly, monthly, and annual reports which supply a 
comprehensive picture of his operations, so analyzed 
as to indicate where changes are desirable. The type 
of information will vary materially according to its 
purpose. The sanitation director may be interested 
primarily in a report of operations as a whole, whereas 
the foremen may require only reports dealing with 
the production of their respective units, accompanied 
perhaps by a comparison with other units. The 
equipment supervisor, similarly, is concerned mainly 
with the efficiency of equipment. With an adequate 
records and cost system the supervisor can readily 
determine if equipment is properly distributed and 
maintained. 

*The use of the word “‘sanitary” appears to us unfortunate. 
It is defined by Webster as meaning ‘‘designed to secure or 


preserve health,” and none of these functions has any direct 
effect upon health. 





“Production cost analyses likewise indicate which 
methods are the cheapest. If under similar conditions 
one field unit is doing its work at a lower cost than 
another, the sanitation official should have a complete 
analysis placed at his disposal so that he can revise 
methods, reassign the force, or arrive at an acceptable 
explanation of the difference. For example, such 
analyses may reveal that two helpers on a garbage 
collection unit will reduce ton costs, or that a trailer 
and truck unit will prove cheaper on a given route 
than collection by direct haul. 


“The purpose of this undertaking is (a) to provide 
the sanitation administrator with the proper informa- 
tion to plan, supervise, and control the operations of 
his department, (b) to furnish him with a factual 
basis for preparing budget and appropriation esti- 
mates, (c) to supply him with a method of reporting 
his work to the public, and (d) to develop sufficient 
uniformity in reporting so that the administrator can 
compare his quantities, costs, and methods with those 
of other cities. 


“In view of its primary nature, the computation of 
the amount of work performed is accorded first con- 
sideration in this report. Certain work units have 
been tentatively approved as standard and are rec- 
ommended together with the records necessary to put 
them into operation.” 

The report takes as its second major objective the 
transfer of work units into terms of unit costs and per- 
formance analyses. In addition to offering forms 
and procedure by which this can be accomplished, it 
suggests various ways in which these cost and perform- 
ance analyses can furnish the sanitation official with 
a measure of his departmental operations. 

Other measurements are desirable for indicating 
whether the cleaning cf the streets, removal of gar- 
bage and other activities produce adequate results. In 
the answer to these are involved frequency of cleaning 
or collection, number of complaints, local climatic and 
topographical characteristics, and standards of living. 

Measuring Amount of Work Performed 

“The absence of generally accepted and well defined 
units for measuring sanitation activities explains, at 
least in part, why sanitation records and reports have 
seldom been of much practical value.” It therefore 
seems desirable for this association and others inter- 
ested in this branch of municipal work “‘to define, 
adopt as standard and then employ such units for all 
types of sanitation measurements. The Committee 
has tentatively approved several work units 
as follows: 

1. Street cleaning—*“Curb miles” of streets cleaned. This 
represents the actual miles cleaned on each side of the 
street parallel to each curb line. Although the unit is 
computed differently under different methods of cleaning, 
it is applicable to all types of cleaning, whether by hand, 
pick-up machine, or flusher. 

2. Snow removal—lts distinct nature and method of removal 
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calls for separate treatment. The following units are 


recommended as standard: 
a. Number of miles of street plowed. 
b. Number of cubic yards of snow removed and 
hauled away. 
c. Number of miles of sidewalks plowed. 

3. Refuse disposal—**Tons” of garbage and other refuse col- 
lected and hauled to a point of disposal. That is, the 
short ton of 2,000 pounds. . Although measuring quanti- 
ties of garbage and refuse by weight is the only way of 
obtaining measures of even approximate accuracy, in 
many cases it is impracticable or impossible to weigh even 
sample loads. Particularly is this true in the case of ashes 
and rubbish. ‘Cubic yards” has therefore been provided 
as an alternative unit where computations cannot be made 
in tons. The number of individual collections and lengths 
of haul in miles are additional important units for measur 
ing the amount of work performed. 

4. Refuse disposal—Tons” of garbage and other refuse dis- 
posed at incinerators, reduction plants, hog farms, dumps, 
or by other means. As the same arguments apply, cubic 
yards is employed as an alternative unit for disposal as 
well as for removal. 

5. Catch basin cleaning—As the amount of refuse removed 
from catch basins varies with the frequency of cleaning, 
two un‘ts for measuring this work are suggested: 

a. Number of cubic yards removed. 

b. Number of catch basin cleanings. 
Not only should these units be adopted, but the 
officials should see that their subordinates make ac- 
curate reports at regular intervals giving the amount 


of work done as measured by these units. 


Computation of Work Units in Terms of Cost 

Unit costs should represent the total actual costs— 
include all items of expense. “Equipment costs, over- 
head, supervision, and other, types of expenses are 
just as much a cost of the service as labor and ma- 
terials. How can a city know if hand brooming 
is more or less expensive than motor pick-up sweeping, 
if the cost of the sweeper is not included? Or whether 
trucks should be substituted for horse-drawn vehicles 
unless recognition is made of all equipment costs?” 

The committee divides the cost of producing a unit 
of work into four basic classes: Personal services; 
materials and supplies; fixed plant and equipment; 
and overhead. ‘These services require little in the way 
of material but much in the way of supplies. Fixed 
plant and eauipment costs include operation, repairs, 
replacements, depreciation, insurance and equipment 
overhead. 

Unit costs may not be subdivided under the above 
classes, but more logical arrangements used. For ex- 
ample, the per ton for garbage removal might be 
subdivided into (1) office and superintendence, (2) 
cost of collection (direct labor and equipment costs), 
(3) garage expense (4) plant expense, and (5) cost 
of vacations and sick leaves. For a complete analysis 
of costs, these five classes can be subdivided into their 
component parts. 

Revenues, if any, should be computed on a unit 
revenue basis, but should not include assessments or 
other forms of charges upon the public. 


Comparison Between Cities 
“Even though standard work units and the same 
elements of expense are employed, unit costs in one 
city cannot be compared directly with those in another. 
No two sanitation departments encounter the same 
conditions. Climate, topography, nature of refuse, 
industrial conditions, housing, character of population, 
civic pride, parking regulations, type of pavements, 
layout of city, and a score of other factors affect both 
methods and costs of operation. 
“Costs are likewise influenced by the quality 
and character of the service. For instance, the 
collection of garbage from receptacles placed at the 
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curb line by the householder is much less expensive 
than collection from the rear. The frequency with 
which streets are cleaned or refuse collected affects 
the unit costs. Longer hauls as a rule are required 
in large cities to find suitable sites for refuse disposal 
works. Many cities are transporting ashes and rub- 
bish long distances in order to reclaim swamps and 
other waste lands but the higher unit costs incurred 
thereby are often more than offset by the increase in 
value of the property. These few examples merely 
suggest the many variations in service and policy 
which increase or decrease costs. 

“This inability to compare the relative efficiency of 
one sanitation department with another on the basis 
of unit costs does not mean that comparisons of 
operations between cities are without value. It merely 
means that sanitation officials and other interested 
parties should guard against drawing hasty and im- 
proper conclusions.” They should study local con- 
ditions and methods as well as costs. Lower costs for 
similar operations in other cities are certainly an 
indicator to the sanitation official that he should in- 
rest gate the reasons therefor. 


Getting Public Favor 

The report discusses the advantage of a budget and 
how work and cost estimates are prepared using 
records made on the basis of these units. Also how 
the figures can be used for reporting these activities 
to the public through the press, annual reports, or 
civic associations. The committee is preparing a set 
of suggestions for annual reports which it hopes will 
be adopted by sanitation officials. Among these sug- 
gestions are: “To obtain the public’s attention the 
report must be brief, attractive and contain only mat- 
ters of significance. With the use of charts and pic- 
tures to depict results in the struggle for lower costs 
and greater service, even routine administrative reports 
can be transformed into interesting stories.” 

The use of the daily press is urged. ‘The reporters 
must be taken into confidence, frankly and without 
favoritism. With the reporters feeling that they are 
a party to all sanitation improvements, the official will 
awaken some day to find that he has staunch defenders 
of his policies.” Also the importance of using civic 
associations is stressed, and especially keeping the 
good will of the citizens by courtesy on the part of 
the field force and prompt attention to complaints. 

In Part II of the report the committee describes at 
length the units recommended and the reasons for 
adopting them; and in Part III it discusses forms 
and procedure for recording and analyzing the data. 
A synopsis of these will be given in our next issue. 

The committee consists of Joseph J. Petranek, Chair- 
man, commissioner of public works, Cicero, Illinois; 
William G. Bank, assistant engineer, Bureau of 
Street Cleaning, Newark, N. J.; L. E. Dempsey, super- 
intendent sanitation department, Greensboro, N. C.; 
Mark B. Owen, superintendent of public works, Dear- 
born, Michigan; and Arthur S. Tew, superintendent 
of streets and garbage, Mobile, Al-. 





Sanitary Improvements in Four New York 
Communities 

A consulting engineer, employed by the village of 

Gouverneur, N. Y., to make recommendations for the 

improvement of the water supply, has recently sub- 

mitted a report covering the installation of a modern 

water purification plant for the village. Plans and 


(Continued on page 55) 
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Goodrich Heavy Duty Silvertowns 
and Air Containers are the outstanding 
tire performance combination today. 


TIRE CHANGES 


© mt REDUCED Di % 


-- in the heaviest 
kind of roadwork 


Goodrich 
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OU may have your own opinions 

as to the respective merits of 
various truck tires on the market to- 
day. We don’t doubt . . or question 
. . the satisfactory service records of 
some admittedly good tires. But this 
fact we do lay claim to and it comes 
right out of the experience of a 
whole nation full of truck operators 
. . “there is no combination made 
that will work for you as hard, as 
long, as cheaply and as satisfactorily 
. - (we don’t care what your trucks 
do) as Goodrich Heavy Duty Sil- 
vertowns equipped with the radi- 
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cally new Goodrich Air Container.” 


Take a particular case. There are 
hundreds of them. 


The Western Hills Sand and Gravel 
Co., Cleveland, Ohio, whose trucks do 
the toughest job possible, say: 


“Your Heavy Duty Tires plus Air 
Containers are remarkable. In the 
last 12 months we have had just one 
dozen tires to change whereas before 
we had that many every month. We 
are sold on Goodrich for service 
and quality.” 

Think of it! Tire changes reduced 
91%. And in the heaviest kind of 
road work. There is nothing “made 
to order” in that testimonial. It 
comes right from the heart . . and 
the pocketbook! 


The B. F. Goodrich Rubber Co., 
Established 1870, Akron, Ohio. Pa- 
cific Goodrich Rubber Company, Los 
Angeles, Calif. In Canada: Canadian 
Goodrich Company, Kitchener, On- 
tario. The International B. F. Good- 
rich Corporation (Export). 


Silvertowns 














- SPECIFY GOODRICH ON YOUR NEW TRUCKS. 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 
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Showing construction of Baton Rouge Sewer _L. J. Voorhies, Consulting Engineer; J. BiMcCrary Co. Contractors 


U. S. Cast lron Pipe replaces 


a short-lived sewer line 


N the city of Baton Rouge, La., it became 

necessary to replace an old sewer line. 
This was no trifling job of pipe laying. The 
cuts averaged 18 feet in depth. One thou- 
sand feet of the line had to be laid on the 
bottom of a large lake. Naturally, the con- 
sulting engineer, Mr. L. J. Voorhies, insisted 
on the strongest and most durable pipe 


known. 


To prove that U. S. Cast Iron Pipe would 
be most satisfactory for the job, the U. S. 
Pipe and Foundry Company built several 
complete testing machines to demonstrate 
the strength and flexibility of their product. 


Tests were conducted by an authoritative 


outside agency, the results of which defi- 
nitely proved that U.S. Cast Iron Pipe would 
more than measure up to the rigid require- 
ments of this job. And shortly afterwards, 
the purchase of 5128 feet of large diameter 
U.S. Pipe was recommended by the engineer 
and promptly approved by the Commission. 


The production of U.S. Cast Iron Pipe in 
large diameters for sewerage, gas and water 
requirements is constantly growing. We also 
make a specialty of all types of fittings for 
sewerage disposal plants. Write for complete 
information. Also, inquire about deLavaud 
Pipe which is centrifugally cast for greater 
strength and greater carrying capacity. 


United States Pipe 


and Foundry Co., 


Cleveland 
Buffalo 
Chicago 


Sales Offices: 
New York 


Philadelphia 
Pittsburgh 


— 





Our pipe bears the “Q-Check 
trademark of The Cast Iron 
Pipe Research Association 


— Burlington, N. J. 


Birmingham 


Minneapolis 
Seattle 








The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 
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Sanitary Improvements in Four Communities 
(Continued from page 52) 
specifications for this construction are now being 

prepared. 

One of the engineers of the State Department of 
Health recently visited Norwood in company with 
a representative of the village for the purpose of se- 
lecting a site for a new well supply. This installation 
is being made in accordance with advice of the de- 
partment recommending discontinuance of the use of 
the present polluted river supply. 

The city of Dunkirk has practically completed the 
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construction of a new sewage disposal plant. Per- 
mission has been granted the city to operate the plant 
pending completion of the final outfall into the lake. 

The village of Oakfield has recently acquired an 
additional source of water supply, and installed a 
modern purification plant providing for the filtration 
and chlorination of all water furnished to the village. 
This increased supply and improvement in purifica- 
tion facilities will, it is believed, eliminate recurrence 
of the shortages which have been experienced a num- 
ber of times in the past and make possible a water 
of good physical and safe sanitary quality at all times. 





Disposal of Sewage and Garbage at Greenville, Pa. 









Plants for the two purposes operated jointly. Sewage screenings are 
burned with the garbage, and gas resulting from the digestion of sewage 
sludge is used as fuel in the incinerator. 









REENVILLE, Pa., is putting into service this 
Cc; year an unusual combination of two plants, one 

for incinerating garbage and the other for 
treating sewage. While each is modern in design 
(except for a part of the old sewage treatment plant 
which is used in connection with the new) it contains 
no novel features; but it is unusual, if not unique, we 
believe, to operate the two jointly, using gas from 
sludge digestion in the Imhoff tanks to aid in burning 
the garbage, while sewage screenings are burned with 
the garbage. 

Prior to this year, the borough had treated its sew- 
age in a plant completed in 1916, while the garbage 
was collected by a private individual and dumped on 
city property adjacent to the sewage treatment plant. 
The sewage plant consisted of coarse screens, two Im- 
hoff tanks, an open sludge bed and a chlorinating 
tank. The tanks were of the circular flowing-through 
type, with a detention period of 1.7 hours for a one 
m.g.d. rate and a sludge capacity of about one cubic 
foot per capita. The sludge bed was designed for 
one square foot per capita, but was below the average 
flood stage of the river and therefore out of service 
several days a year. Chlorination was discontinued 
five years or more ago. This plant had given good 
service, with no foaming troubles. 

The old plant was designed by J. N. Chester Engi- 

neers in 1915; and the same firm designed and super- 
vised construction of the new plant and the garbage 
incinerator. 
' The present population is about 10,000, with a 
water consumption of approximately 500,000 gallons 
a day, all metered. But many roof drains are ille- 
gally connected to the sanitary sewers, and the flow 
after rains often gorges the 24-inch outfall sewer, 
and the average flow is about 850,000 gallons a day. 
The new plant is designed for 1,500,0J0 gallons a 
day. 

The new plant will utilize the old Imhoff tanks, but 
not the sludge beds. New screens of the Dorr mechan- 
ically cleaned, oscillating type, with one-inch open- 
ings, will replace the old, the screenings being drained 
and hauled off to the garbage incinerator. 

A new Imhoff tank has been built, of such capacity 
that, operating jointly with the old tanks, the flowing- 
through period is two hours, and the combined sludge 
capacity is 2 cu. ft. per capita; the latter necessitating 














unusually large sludge capacity in the new tank to 
offset the small capacity of the old ones, the excess 
sludge in which will be pumped into the new tank. 
It is believed that this plan will permit regulating the 
amount, age, etc., of the sludge in the three tanks 
and introducing lime for maintaining the desired pH 
so as to secure optimum digestion. 

The new tank is covered with a concrete roof and 
equipped for collection of gas, which is piped to the 
garbage incinerator to be used as fuel. While the old 
tanks are not so covered, over half of the sludge will 
be digested in the new tank; and as it is found that 
the tanks give off about one-third of a cubic foot of 
gas per capita daily, this new tank should yield more 
than 2,000 cu. ft. per day of gas, with a B.t.u. value 
of 500 or 600. 

New sludge beds have been built above flood level. 
or 8% feet higher than the Imhoff tanks (which are 
protected from floods by a dike) and the sludge is 
pumped to them. They have a total area of 4250 sq. 
ft. divided into five compartments by means of stop 
planks, are enclosed in glass, and provided with 
sludge carriers and walkways located above sludge 
level. The effluent from the beds is returned to the 
Imhoff tanks by gravity. The air-operated sludge 
ejector (capacity 50 gallons a minute) used for pump- 
ing the sludge to the beds is used also for transferring 
it from one tank to another and mixing ripe with 
undigested sludge. 

Water for use in operating the sewage and garbage 
plants is obtained from a well drilled through the 
bottom of the pumping station. 

To relieve the plant in time of storm, two overflow 
manholes were built, at which excess sewage is 
diverted to the Shenango river. 

The sewage plant and the foundations and super- 
structure of the garbage incinerator were let in one 
contract to Pihl & Miller, of Pittsburgh; except that 
the glass cover for the sludge beds was let to Lord & 
Burnham, of Irvington, N. Y. The total for the sew- 
age plant was $67,021, of which the principal items 
were: Grading, $7,300; Imhoff tank concrete, $20,- 
400; sludge bed concrete, $2,400; sludge bed sand, 
gravel and drains, $1,500; screen equipment, $2,500; 
sludge ejector $1,400; pumping station concrete, 
$1,300; glass cover for sludge bed, $9,491; outside 
piping and miscellaneous equipment, $16,800. 








Garbage Incinerator 

Data furnished by city engineer C. P. Clarke in- 
dicated that the summer yield of garbage would aver- 
age about 46 tons a week with an August maximum 
of 64 tons, and the winter yield would average 23 
tons. The daily average is about 6 tons and the maxi- 
mum about 11 tons. It was decided to build an incin- 
erator with a capacity of 10 tons in 8 hours. 

No attempt was made to design a furnace or specify 
in great detail, but the plan consisted of a drawing 
showing the location and outline of the proposed build- 
ing, and the specifications contained the following re- 
quirements : 

1. The furnace was to consume garbage alone with- 
out the aid of combustible rubbish. 

2. The contractor was to make a guarantee as to the 
amount of coal required to burn a ton of such gar- 
bage. 

3. The garbage was defined as consisting of 75 per 
cent moisture, 21 per cent combustible, and four per 
cent non-combustible material. 

4. The chimney was to be at least 100 feet high and 
five feet in internal diameter, completely lined with 
fire-brick. 

5. The fire-brick was required to be of certain com- 
position and laid in high-temperature cement. 

6. Forced draft with air preheated to not less than 
200 degrees was required. 

7. The grate surface and charging capacity were 
to be ample for the service. 

8. The combustion chamber was to have a capacity 
of at least 240 cubic feet, and was to be lined with 
fire-brick. 

9. A heat balance was required of each bidder to 
show how he arrived at his coal guarantee. 

10. A guarantee maintenance bond for a period of 
two years was to be furnished by the contractor. 

11. The temperature in the furnace was to be main- 
tained at not less than 1250 degrees F. 

12. The contractor is subject to an actual perfor- 
mance test to be made by the engineers, when the 
garbage fed to the furnace is to be weighed, analyzed, 
and balanced as against the coal consumption. Two 
tests, each of eight hours duration, will be made. 

13. The contractor is not to be paid anything until 
his work is completed, and the furnace tested and 
accepted. 

Many of the bidders objected to bidding under these 
specifications, or in fact any specifications, and the 
first bids were rejected because so few complied with 
the requirements. The specifications were revised and 
further restricted and six companies bid. The 
Wasteverter Furnaces, Inc. was given the contract at 
$16,267. However, after a building planned to 
house this plant had ‘been nearly completed, the 
company receiving the furnace contract was ab- 
sorbed by the Nye Odorless Incinerating Corpo- 
ration (which had been the highest bidder) which 
asked to substitute one unit of its circular type of 
furnace for the three units originally contracted for. 
This would require some minor changes in the build- 
ing, which the company agreed to pay for, and the 
change was permitted. , 

The foundations and superstructure were built by 
Pihl & Miller at a contract price of $14,390; making 
the total cost of the plant $30,657. 

The furnace is circular, 10 feet inside diameter, 
enclosed in a steel shell, with a charging hole in the 
center. It is located on the ground floor, while the 
second floor receives the collecting vehicles, which dis- 





PUBLIC WORKS 
















VoL. 61. No: 11 





charge directly through the charging hole. It is 
equipped with a preheater, dampers in the main and 
by-pass flues, large combustion heater, water heater, 
forced-draft fan, and other accessories. An overhead 
and an underground flue connect the combustion 
chamber to a chimney 100 feet high and with capacity 
for two such furnaces. 

The gas from the sewage pliant is forced into the 
incinerator by means of a Root blower with a Hun- 
toon governor arranged to prevent a vacuum on the 
sewage gas line sufficient to draw scum into the gas 
pipe. The gas is burned constantly in the incinerator, 
thus reducing the amount of coal necessary and keep- 
ing the furnace well heated during the night. 

Hot water, used for washing floors and trucks and 
general purposes, is obtained from a 300-galion stor- 
age tank and a heater obtaining its heat from the hot 
gases through coils located in the main flue and 
equipped with an auxiliary coal grate. 

A preheater of the Babcock & Wilcox tubular type 
is located in a chamber in the by-pass flue. Near it is 
located a forced-draft fan. 

The combustion chamber, of the down-draft type, 
has a volume of 430 cu. ft. 

Each stoking door is equipped with a dumping 
dead plate to facilitate removal, into the ash pit be- 
low, of rough incombustible matter which usually 
gathers at the doors. The ashes are removed to the 
rear of the building and dumped on low land. 

The above description is condensed from a paper 
before the Engineering Society of Western Pennsyl- 
vania by J. F. Laboon, member of the firm of J. N. 
Chester, engineers. 





Prizes for Elevated Tank Design 
The Chicago Bridge & Iron Works is sponsoring 
a competition for improved design in elevated steel 
tanks. Four thousand dollars in prizes are being of- 
fered for the best eight renderings, divided as fol- 
lows: 


0 ene eee eer ae $2,000 
sg it ing a Sie Vial be teen 1,000 
CD ne Por ee 500 


And five honorable mention prizes, 
each 100 

Entries in the competition will consist of two draw- 
ings of a typical elevated steel tank with a nominal 
capacity of 200,000 gallons, a height to top of approxi- 
mately 110 feet, a height to bottom of not less than 
85 feet, and a riser not less than five feet in diameter. 
One drawing will include a direct elevation and two 
horizontal sections or plans 4” scale. The other will 
be a perspective drawing to the same scale. 

The entries will be received anonymously, dis- 
played in a suitable room in an impartial manner and 
judged by a Jury of Award consisting of Howard 
Cheney, president of the Chicago Chapter of the A. 
I. A.; R. W. Zimmerman, architect of Chicago; and 
George T. Horton, president of the Chicago Bridge 
& Iron Works. 

Albert M. Saxe of 430 North Michigan Avenue, 
Chicago, Illinois, has been appointed professional 
adviser for the competition and will handle all com- 
munications regarding it. A brochure giving com- 
plete details of the competition may be secured by 
addressing Mr. Saxe. 

This competition is open to architects, engineers 
and draughtsmen all over the world. Applications for 
entry will be received by Mr. Saxe until December 1, 
1930. The contest closes on March 1, 1931. 
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Water Supply for Airports 


(Continued from page 39) 
Automatic sprinklers, he said, are not considered 
favorably by the aeronautical industry, but are by 
fire prevention engineers. This point was discussed 
at some length by Clarence Goldsmith, assistant 
chief engineer of the National Board of Fire Under- 
writers, who said: 
“For the past several years there has been a con- 
siderable diversity of opinion among the interested 
parties regarding the efficacy of the different types 
of protection. Manufacturers of automatic sprin- 
kler equipment conducted several practical tests in 
Akron, Ohio, nearly a year ago. In November of 
last year the City of Newark, New Jersey, conducted 
tests in the Colonial hangar at the Newark Metro- 
politan Airport. This hangar is an exposed steel- 
frame structure, 120 feet by 120 feet, 35 feet high, 
and is protected by overhead and floor type sprinklers. 
A number of tests were conducted and the extinguish- 
ment of fire in airplane wings and large quantities 
of gasoline was satisfactory in all the tests. Some 
of these appeared to be fully as severe as would be 
met in actual practice. The quantities of water re- 
quired to serve the equipment ranged, according to 
the volume of the fire, up to about 3,000 gallons a 
minute. 
“During April of this year a fact-finding commit- 
tee on automatic sprinkler protection for airplane 
hangars, sponsored by the Aeronautics Branch of the 
Department of Commerce, Washington, D. C., con- 
ducted a series of tests on a frame hangar especially 
built for the purpose. The tests showed the auto- 
matic sprinklers, when supplied with ample quanti- 
ties of water, will hold fires of serious proportion in 
check and prevent the destruction of the hangar. 
“It cannot be expected that any type of protection 
can prevent the destruction of the fabric on the wings 
and fuselage of a plane when these have been treated 
with nitrocellulose “dope,” for the rate of complete 
combustion ranges from about one minute to a little 
over two minutes, depending on the size of the plane. 
Cellulose acetate treated wings burn much slower. 

“Ten tests were run in Washington, D. C., and 
quantities of water up to 2,400 gallons a minute were 
discharged from the system in the several tests. Al- 
though the wings burn rapidly, the application of 
water by the sprinkler system prevents the spread of 
fire to the building, and, in most cases, to other 
planes, even when gasoline lines have been ruptured. 
The total quantity of water available to furnish satis- 
factory protection must be sufficient to keep the sprin- 
kler system in operation until the fire due to burning 
gasoline has died out for lack of fuel. Sprinklers do 
not put out a gasoline fire, but confine it in a narrow 
radius. 

“If a hangar is filled with airplanes and the air- 
planes are so stored that the wings do not overlap, 
and if there are no gasoline leaks on the floor and 
no accumulation of gasoline on the floor, and a fire 
originates in one plane, it may be expected that the 
sprinklers will confine the fire to the particular plane 
where the fire originates. 

At the present time, data at hand indicate that 
With properly engineered sprinkler systems a supply 
of 3,000 gallons a minute at 50 or 60 pounds, when 
draft is being made, should be available for the 
duration of a period of at least one hour. Few air- 
ports are so located that such a volume can be ob- 
tained from an existing distribution system, and, 


(Continued on page 63) 
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You can put Dietz 
Lanterns on the 
longer night shifts 
required from now on 
through the Winter, 
with no fear that their 
red eyes will fail to stay 
wide awake and give 
the warning that safe- 
guards highway traffic 
and your own interests. 


Replenish your Fall and 
Winter supply of Dietz 
Red Lanterns N O W. 
Dietz Hy-Lo Hot Blast is 
the lantern illustrated. It 
has the direct globe - lift 
favored by many contractors. 


R. E. DIETZ COMPANY 
NEW YORK 


Largest Makers of Lanterns in the World 
FOUNDED 1840 
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Please mention Pustic Works when writing to advertisers 
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MUNICIPAL 

Time for Presentation of Claims for Property Taken by City 

The California Supreme Court holds, Crescent 
Wharf etc. Co., v. City of Los Angeles, 278 Pac. 
1028, that an owner’s right to compensation under 
article 1, section 14 of the state Constitution for 
private property taken for public use by a munici- 
pality was subject to the charter provision requiring 
a claim for money or damages to be presented within 
six months after the occurrence from which the dam- 
ages arose or after the last item of the account or 
claim accrued. The court said that “it is important 
to municipalities in making preparations for carrying 
cities through each fiscal year to be informed within 
a reasonable time in advance as to the indebtedness 
or liability that they are expected to meet. Other- 
wise claims which should have and could have been 
provided for, had a demand been made within a rea- 
sonable time after liability had accrued, may accumu- 
late to the disadvantage of the claimant as well as to 
the financial embarrassment of the city. The policy of 
such ordinances is sound as applied to the affairs of 
municipalities, and there can be no constitutional 
objection to the enactment of charter provisions which 
require demands to be presented within a reasonable 
period after their accrual.” 





Method of Purchase of Land for Street 

Where a city commission had jurisdiction to pur- 
chase land specified in a notice of intention to open 
a street, the Utah Supreme Court holds, Accord v. 
Salt Lake City, 275 Pac. 1103, that the commission 
was not deprived of its jurisdiction of the proceedings 
because part of the purchase price of the land was 
paid in cash and part by defraying the cost of con- 
structing a sewer and sidewalk for the benefit of the 
sellers without advertising for bids and without letting 
the contract. 





Statutory Procedure in Resurfacing of Streets 

The Nebraska Supreme Court holds, Baker v. 
Dahlman, 229 N. W. 280, that Comp. Stat. 1922, 
section 3571, authorizing a city to resurface a street 
without a petition, if no protest is made within 30 
days, does not authorize the resurfacing of more 
than a single street in the same proceeding; and the 
resurfacing of several streets without obtaining a 
petition of the property owners therefor was held 
to be unauthorized. Special assessments therefor were 
cancelled at the suit of abutting owners. The rule 
of strict construction in matters of this kind obtains 
in Nebraska. The court said: “The power delegated 
to a city to construct local improvements and levy 
special assessments for the payment thereof is to be 
strictly construed against the city, and every reason- 
able doubt as to the extent or limitation of such 
power is resolved against the city.” 





Delay in Protesting Paving Improvement 

A preliminary resolution for a street paving im- 
provement was confirmed and the improvement or- 
dered, the contract entered into and the paving com- 
pleted and accepted. No remonstrances were filed, but 
suit was begun, 16 days after the contract was exe- 


RECENT LEGAL DECISIONS 


By John Simpson 








cuted and after the work was commenced, to enjoin 
confirmation of the final assessment roll. It was held 
that as the action was not begun within ten days after 
the execution of the contract, or before the work was 
actually commenced thereunder, it was begun too late 
under the Indiana statute. Nees v. Allen, (Ind. 
App.) 165 N. E.. 564. 





Council’s Discretion as to Necessity for Paving 

The Illinois Supreme Court, City of Chicago v. 
Thielans, 334 Ill. 231, says that the necessity for a 
street paving improvement is committed by the Legis- 
lature to the judgment of the city council, and that 
judgment is conclusive unless the evidence clearly sat- 
isfies the court that the council’s action is so unreas- 
onable and oppressive as to render it void. If there is 
room for a reasonable difference of opinion, the action 
of the council is final. The presumption always exists 
in favor of the validity of an ordinance passed by 
competent legal authority. 





City Not Liable for Negligence of Competent City Pilot 

Although municipal pilots are in the general em- 
ploy of a city, the city is not liable to a vessel em- 
ploying a competent pilot for the consequences of a 
collision, the pilots’ acts while piloting the ship not 
being under the control of the city but solely under 
the control of the master of the ship. City of Los 
Angeles v. Standard Transp. Co., C. C. A., 9th cir- 
cuit, 32 Fed. (2d) 988. 





HIGHWAYS 
Quality of Gravel Used on Road 

In a taxpayer’s proceeding praying that a road im- 
provement be not received as not having been done in 
accordance with plans and specifications the Indiana 
Supreme Court held, Smith v. Hill, 165 N. E. 911, 
that, in the absence of any express specification of 
washed gravel, it could not be held that the trial court 
did not have evidence before it sustaining its finding 
that the contractor had furnished gravel that com- 
plied with the specifications. The contractor and road 
engineer were held properly permitted to answer ques- 
tions, as expert witnesses, as to whether the gravel 
used was a good quality paving material and suitable 
for the road, under the rule that a witness who, from 
experience or learning, has special knowledge of ma- 
terial or appliances, may express an opinion as to 
quality and utility. 





Bridges and Tunnels are Public Highways 

Holding that, under its charter and the general 
laws, New York City is authorized to build bridges 
and tunnels and impose tolls on the use thereof to 
defray the cost of construction and maintenance, the 
New York Supreme Court, Special Term, Robia 
Holding Corporation v. Walker, 239 N. Y. S. 659, 
says: Bridges and tunnels, as well as streets, are pub- 
lic highways. Their construction, management, opera- 
tion and control, though primarily within the police 
power of the state, have always been regarded as 
under the special care, supervision and control of 
the municipal governments, and their construction 
and maintenance are clearly within the provisions of 
the Constitution a city purpose. 
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The Guyott Construction Company, New Haven, Conn., found that five ton trucks could 
be used instead of light trucks when the tire equipment was Goodyear Truck Balloons 
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WHY DOES 


THE GUYOTT CONSTRUCTION COMPANY 
Use Goodyear Truck Balloons? 


Because their work calls for 
hauling sand through swampy 
ground — 

Because nothing but light 
trucks could get through on 
solid or high pressure tires— 

Because Goodyear Truck 
Balloons made it possible to 
use five-ton trucks, and “we are 
now operating with maximum 
loads on these trucks, going 
through the swamps without any 
trouble at all” — 

Because Goodyear Truck 
Balloons “reduced our hauling 
cost more than 33% below the 
high pressure tires” — 

These are the reasons The 
Guyott Construction Company is 
enthusiastically using Goodyear 





Truck Balloon Tires. 


The letter from this company 
further says, “We keep a very 
close record of our truck oper- 
ating costs. Our trucks on bal- 
loon tires show less gasoline 
consumption, less maintenance 
cost, elimination of blowouts 
and punctures, and our round 
trip of 10 miles is covered much 
quicker.” 


Isn’t it hard to get around 
such facts as these? In state or 
municipal hauling, your trucks 
have to face such operating con- 
ditions. By all means, get in 
touch with a Goodyear Truck 
Tire Service Station Dealer and 
find out how these spectacular 
tires can serve you. 


The Goodyear Government Sales Department will gladly cooperate with County 
Highway officials to help them select the right type of tires for every hauling duty 


MORE TONS ARE HAULED ON GOODYEAR TIRES THAN ON ANY OTHER KIND 








ON YOUR NEW TRUCKS SPECIFY GOODYEARS 
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Damages for Destruction of Road Surface by Heavy Load 


The New York Appellate Division holds, Town of 
Waterford v. Brockett Lumber Co., 227 App. Div. 
422, 237 N. Y. Supp. 436, that N. Y. Highway Law, 
Sec. 330, provided for treble damages against any per- 
son injuring the surface of any improved state, county 
or town highway by drawing or propelling over it a 
Joad of such weight as will destroy, break or injure 
it, or by any other act, is applicable to the destruction 
of the surface of a macadam road by the hauling of 
extra heavy loads of logs over it in trucks with trail- 
ers attached during the winter months. The hard 
rubber tires of some of the trucks were equipped 
with heavy steel chains. It is-held that the statute 
applies where the injury is the result of several con- 
tinuous related offenses as well as to the result of a 
single act; and that the use of the chains on the wheels 
might be regarded as an injury caused “by any other 
act.” 





CONTRACTS AND CONTRACTORS 

Effect of Contractor’s Order for Warrant Due Him 

An order signed by the contractor for the altera- 
tions and repair of a school building, authorizing the 
board of education to deliver a warrant due him for 
the work to a lumber company for materials supplied, 
zccepted by the board and relied on by the lumber 
company, was held to be an equitable assignment. A 
subsequent letter by the contractor, requesting the 
board to handle the situation as they thought proper, 
was of no effect, even if it showed that the contractor 
did not intend the order to operate as an absolute 
assignment. Los Angeles City School Dist. v. Tucker 
(Cal. App.) 278 Pac. 507. 





City Not Liable for Act of Independent Contractor 

A city desiring to move a large metal oil tank 
across the city, engaged a moving contractor to do the 
work for. $75-lending him a tractor and two men to 
assist, the details of the work being wholly within the 
contractor’s control. In putting the tank in place he 
anchored a cable across the street, which was struck 
by a motorist, who sued the city for injuries sustained. 
The Montana Supreme Court, Shope v. City of Bil- 
lings, 278 Pac. 826, held the contractor was an “in- 
dependent contractor,” for whose act the city was not 
liable. 





Arbitration of Disputes Under Road Contract 

The Oklahoma Supreme Court holds, Rosell v. An- 
trim Lumber Co., 281 Pac. 221, that where a road 
construction contract provided for arbitration of dis- 
putes by a board of arbitration and the board refused 
to consider a claim of the contractor for the cost of 
delay in the work caused by the acts of the highway 
commission and changes in plans and other matters 
on the ground that their power did not extend to the 
award of damages for loss or detriment suffered by 
the contractor, the contractors remedy was by an action 
at law and certiorari would not lie to remove into 
the Supreme Court the proceedings of the arbitrators. 





Particulars of Claim Under Lien Law 

The New Jersey Court of Errors and Appeals, At- 
lantic City Lumber Co. v. Atlantic City, 146 Atl. 307, 
holds that a general verification of a claim filed under 
section 2 of the New Jersey Municipal Mechanics’ 
Lien Law, P. L. 1918, p. 1042, is sufficient to answer 
the requirements of that statute. Although, by section 
2, the filed claim must specify that materials were 
actually used in the execution or completion of the 
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contract with the municipality, it is held sufficient at 
the hearing in the statutory proceeding to show that 
such materials were actually delivered at the building 
to a proper person in charge during the progress of 
the work; the presumption being that they were then 
used therein. The fund arising from the contract 
between the city and the principal contractor is liable 
for claims against a subcontractor who abandons the 
work before completion. 





Suppression of Competitive Bidding on Public Works 
Contract 

Where a city engineer and a prospective bidder for 
a public sewer contract conspire to prevent competi- 
tive bidding, and arrange with a third person to pre- 
sent a complimentary bid (which was defined by 
witnesses as a bid dictated by the real bidder at a 
price higher than his own, to convince the public body 
of the reasonableness of the real bidder’s figures) for 
an agreed consideration, and the latter, with knowledge 
of the first conspiracy, organizes a conspiracy of his 
own, with two other prospective bidders, to suppress 
competitive bidding for the work, the California Su- 
preme Court holds, Morgan v. Gove, 206 Cal. 627,275 
Pac. 415, that the contract awarded to the parties to 
the second conspiracy, who submitted the apparent low 
bid, must be held void and in violation of public 
policy. Even though it should be held that the first 
contractor’s bid was a competitive bid, and only the 
complimentary bidder and the apparent low bidders 
were in the combine, this of itself was held sufficient 
reason for denying relief to the apparent low bidders, 
or either of them, on the ground that the tendency of 
their acts was to suppress competitive bidding, and 
public policy required the refusal of their claim to 
the contract. 

Whether or not a combination such as this succeeds 
is immaterial. The only question is whether it has the 
tendency or the necessary effect of lessening to some 
degree the competition which should surround the bid- 
ding for the public work. 

The court stated the rule substantially as being 
that a contract for public work will be held void as in 
violation of a rule of public policy, where two or more 
contractors, prospective bidders for such work, con- 
ceal a combination entered into by them by which the 
public authorities are deceived as to the true nature 
of the transaction, and natural rivalry or competition 
is restrained to the disadvantage of the public or third 
persons, even though there are several other contractors 
whose bids are not tainted, and though some of the 
legitimate bids approach very closely the bid of the 
party to whom the contract has been awarded. The 
court recognized that a contrary rule is in force in 
England and Canada, and also noted, as an exception 
to the rule set forth, situations where two contractors 
openly, in good faith, and with knowledge of the 
authority awarding the contract, combine to accomplish 
an object which neither could effect acting in his in- 
dividual capacity. 





Proof of Amount Due Subcontractor by Contractor 


In a controversy between a highway contractor and 
his subcbntractor as to the amount due the latter, the 
contractor’s figures were accepted by the court where 
these were sworn to by the contractor’s representative 
and the subcontractor gave no testimony as to the 
correctness of his account.—Red River Construction 
Co. v. Nordstrom, Louisiana Court of Appeals, 120 
So. 655. 
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Protect 
the Merchants’ 
Profits 
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a suffers heavily when its streets are torn 


up. High-priced rentals go for naught. Timely stocks of 
merchandise stagnate. Expensive sales forces stand idle. 
q What a high price business pays when the pavements 
in its shopping areas are out of commission! q@ Brick 
pavements are especially suited to America’s busiest streets. 
No traffic is too heavy for brick. It has the longest life 
of any modern pavement. Does not glare. Does not soften 
in the hot sun. Easily opened and replaced for utility 


service. No interruption to business for years to come. 
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For additional information 
on Brick Pavements, ad- 
dress National Paving Brick 
Manufacturers Association, 
1245 National Press Bldg., 
Washington, D. C. 
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with Gas a the Dorr Digester 


N unusual place for a luncheon—the pump room of 

a sewage treatment plant. But the highly successful 

luncheon pictured was held at the sewage treatment plant 

of the Sanitary District of Aurora, Ill. Moreover, some 

of the courses were cooked in the plant laboratory with 
gas generated and collected in the Dorr Digesters. 


The Aurora plant, designed by Alvord, Burdick and 
Howson, is one of the most up-to-date plants in the 
country. Dorr Equipment is used for coarse screening, 
grit removal and sedimentation, as well as for sludge 
digestion. The gas generated by the sludge in the Di- 
gesters averages between 700-800 B. T. U. and is used 
for general heating around the plant as well as for regu- 
lating temperature inside the Digester. 


Leading engineers recognize that separate sludge 
digestion is an economical and efficient treatment process. 
Our engineers will gladly furnish full information on the 
applications of Dorr Equipment to it and to other 
methods of sewage treatment. 


Write for Bulletin 6001 





THE DORR COMPANY 


ENGINEERS 


247 PARK AVENUE NEW YORK CITY 


INVESTIGATION 


MELBOURNE, AUSTRALIA 


Crossle & Duff Pty., Ltd., 360 Collins Street 


TESTS DESIGN 


EQUIPMENT 


TOKYO, JAPAN 





Andrews & George Co., Inc., Central P. O. Box F-23 


LONDON 
The Dorr Company, Ltd. 
Abford ax 4 _— Rd., 


BERLIN 
Dorr Gesellschaft m. 6. H. 
Kielganstr, 1 W. 62 


PARIS 
Societe Dorr et Cie 
26 Rue de la Pepiniere 


JOHANNESBURG, S. A. 
E. L. Bateman 
Locarno House 
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(Continued from page 57) 


if it were available, it would be the exceptional con- 
dition where satisfactory pressure could be main- 
tained. Therefore, the problem resolves itself into 
providing local storage near the hangar. The aero- 
nautic industry is opposed to the erection of elevated 
tanks; therefore, ground storage must be utilized. 
Owing to the transitory condition of the industry, it 
is doubtful if reinforced concrete underground storage 
reservoirs are justified, but wooden tanks for pump 
suction purposes, having capacities of 200,000 gal- 
lons, can be installed above ground near the hangars. 
“In order to furnish an immediate supply of water 
under pressure one, two, or three 9,000-gallon pres- 
sure tanks should be provided, and, where 3,000 gal- 
lons of water per minute is needed, two 1,000-gallon 
fire pumps will be able to furnish this quantity of 
water under the required pressure. Where electric 
power is available, these pumps, naturally, will be 
motor-driven; otherwise, gasoline engines can be 
utilized to advantage. In calculating the quantity 
of water required, the discharge from each sprinkler 
head should be figured at 15 gallons a minute for 60 
minutes, except where a large number of heads is 
involved. The total gallons under this formula may 
be reduced somewhat, provided ceilings are sub- 
divided through the installation of drop curtains at 
least 20 inches deep on flat ceilings, which are sup- 
ported on the lower chord of the trusses, and extend- 
ing from the roof to the lower chord of the trusses 
when open, so that there will be not more than about 
fifty sprinklers in any one area. Sprinkler heads 
should be so spaced that heads serve between 60 and 
64 square feet. If protection is furnished in accord- 
ance with these requirements, it will be seen that the 
quantity of 3,000 gallons of water a minute will 
only provide protection in a hangar not exceeding 
12,000 square feet in area. At the present time, the 
tendency is to construct hangars of much greater size. 
The recently completed Detroit municipal hangar has 
a floor area of 200,000 square feet, and the hangar 
at the Curtiss airport at Glenview is almost as large. 
The providing of protection for such areas as these, 
in accordance with the above-mentioned standards, 
would be economically impossible. Nevertheless, the 
maximum quantity of water named, that is, 3,000 gal- 
lons a minute, can be made to furnish a very satis- 
factory degree of protection, providing the sprinkler 
system is properly engineered by utilizing open 
heads controlled by heat actuating devices to sub- 
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dividing the area by water curtains, and by protect- 
ing the sections thus subdivided by either open or 
closed heads, or the combination of both. 

“Some allowance should be made for hand hose 
lines so that they may be available for use by private 
fire brigades in order to support sprinkler system by 
extinguishing fire beneath the wings and in concealed 
spaces where water discharged from the sprinklers 
cannot reach. _ 

“Where hangars are located so close together that 
they form mutual exposures, additional quantities 
of water may be needed to prevent the spread of fire 
from hangar to hangar. However, when the enor- 
mous cost of providing additional supplies of water 
is taken into account it would seem more advisable 
to protect the exposures by suitable wire glass win- 
dows and shutters on wall openings and building 
parapets high enough to protect the roofs. 

“The large values involved in the hangars them- 
selves and the planes which they house certainly 
merit careful consideration and the furnishing of an 
ample water supply. Fire protection required to con- 
trol fires not only means the conservation of burnable 
values, but may also be a means of preserving the 
integrity of transportation schedules. Waterworks 
men should be consulted at the inception of any 
project, and they in turn should work out the ways 
and means of furnishing an adequate and reliable 
supply of water.” 


































Guide for Operating Sewage Treatment Plants 

As an aid to municipal officials and operators who 
have charge of sewage treatment plants in New York 
State, the Division of Sanitation of that state has pre- 
pared a booklet entitled “Operation and Control of 
Sewage Treatment Plants.”’ It points out the neces- 
sity of daily plant inspection, and the recording of 
data to maintain efficient performance and as evidence 
in case of law suits; the importance of measuring and 
recording the daily flow of sewage; the value of not- 
ing each day temperature, wind direction and general 
weather conditions as an aid in investigating possible 
nuisance complaints. In addition, a few of the funda- 
mentals underlying the proper operation of sewage 
treatment plants are given together with a resume of 
the best operating procedure for the various types of 
treatment described. 

A copy of this publication has been sent to each 
official and operator in the state in charge of a sewage 
treatment plant. 





Joints in Concrete Roads 


(Continued from page 31) 
Hand-Made with Premoulded Filler 

Labor: Two men @ $5 each, forming transverse joint, 
placing filler, and tooling joints gives 1.333 cts. per lineal foot. 

Equipment: No charge. 

Material: Premolded material in carload lots f. o. b. Illinois 
delivery points, in 1”, 4%” and 14” thickness and 2” and 
214" depth. The %” is most used; the 2” depth for 6”, 7” 
and 8” slabs and 2'4y” for 9” slabs. 

Cost Per Foot of Joint 


Thickness 2-inch Depth 2%-inch Depth 
of Material Material Total Material Total 
Cts. Cts Cts. Cre, 

1%” 2.96 4.29 3.53 4.86 

36” 2.40 3.73 2.86 4.19 

yy” 1.92 3.25 2.28 3.61 


For tie bars and chairs, add cost as above. 


Cost Per Foot of Joint 


Gauge of 6-inch Slab 7-inch Slab 
Plate Metal Plate Total Metal Plate Total Metal Plate Total Metal Plate Total 
Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. 
14 7.56 10.46 8.73 11.63 9.90 13.06 11.07 14.50 
16 6.03 8.93 6.98 9.88 7.92 11.08 8.87 . 12.30 
18 5.27 8.17 6.06 8.96 6.86 10.02 7.67 11.10 


Estimate of Cost of Deformed Plate Joints 


Assumed average length laid 500 feet a day. 

Labor: One man '4y day @ $5 a day,=0.5 ct. per foot. 

Equipment: No charge. 

Material: Includes deformed metal plate of 14, 16 or 18 
gauge and a depth !/p” less than that of slab; Y2” round by 
4’ tie bars, spaced at 5’ intervals for 6” and 7” slabs, 4’ 41” 
for 8” slabs, and 3’ 1014” for 9” slabs; chairs, at same inter- 
vals as tie bars; and stakes. 

Tie bars cost 2 cts. per pound,—1.07 cts. per foot for 6” 
and 7” slabs, 1.22 cts. for 8” slab and 1.38 cts. for 9” slab. 

Chairs cost 1.9 cts. each=0.76 ct. per foot for 6” and 7” 
slabs, 0.87 ct. for 8” and 0.98 ct. for 9” slab. 

Stakes cost 0.57 ct. per foot of joint. 

Plates of different thicknesses and depths cost as below, 
delivered to any Illinois point. 


















8-inch Slab 9-inch Slab 
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The Pipe Gallery of the Filtration Plant 
(Continued from page 24) 


The general over-all dimensions of effluent rate con- 
trollers should be obtained before an attempt is made 
to complete the layout, in order to provide the neces- 
sary room required for the scale beams, diaphragms, 
etc. This device should not be crowded into a small 
space, as it is necessary to set and calibrate it before a 
filter is placed into actual service. 

The effluent lines which are carried from the con- 
troller into the clear well should not interfere with 
the floor beams, etc. Mercury cylinders and float-tubes 
also require special attention in regard to their loca- 
tion. In some instances they extend below the pipe 
gallery floor to meet the requirements specified. Filter 
gauges mounted on the operating floor or operating 
table are more desirably located directly over the mer- 
cury cylinders or tubes so that the float cords may be 





A desirable arrangement of equipment for filter units located 
on one side of a gallery only, with influent entering the 
rear end. 





Accessible and economical arrangement of pipe gallery equipment for filter units which 
are now located on one side of the gallery, with provision for units on the other side. 
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carried up into the gauges without the use of sheaves. 

Openings, doorways, etc., should be provided and 
be made sufficiently large to accommodate the largest 
piece of the equipment, so as to avoid cutting openings 
after the concrete has been poured. Ventilation, light, 
and heat are also essential for a good installation. 





Road Maintenance Equipment 





List of uses for which equipment is de- 
sired for maintaining different types of 
pavement. 





At the request of the American Association of State 
Highway Officials, the American Road Builders As- 
sociation is studying, through a committee, the needs 
for and availability of maintenance equipment. It is 
expected that a preliminary report will be made at 
the Pittsburgh convention in November and a final 
report at St. Louis in January. 

In preparing an outline for the report, C. N. 
Conner, engineer-executive of the Road Builders 
Ass’n., has made a list of equipment for which there 
would seem to be need, classified by uses, and the 
length of it is surprising. Some of the needs have 
already been met but others have not. The list, 
abbreviated, is given below because of its general 
interest and suggestiveness to highway officials. 


Under the head of “Clearing, Brushing and Weed 
and Grass Cutting” are listed clearing right-of-way ; 
ditching and clearing ditches; cleaning and thawing 
out culverts; brushing; cutting or otherwise remov- 
ing weeds and grass on right-of-way—especially 
motorized one-man equipment. 

“Earth Surface Types:” Shaping roads (graders, 
etc.) ; cutting down shoulders; mixing or blading 
equipment. 

“Gravel Surface Types:” 
Spreading material for float- 
ing cover (by initial uniform 
spread or windrowing and 
floating in); standardization 
of punching of blades for 
graders, etc.; portable crush- 
ers for breaking excess size 
surface material; or removing 
excess size material; handling 
dust prevention materials; 
preparing surface material at 
pit or quarry; removing and 
reclaiming metal scrap and 
waste from road surface; con- 
veyors or other methods of 
handling materials to or from 
stock piles or cars. 

“Surface Treated Types:” 
Spreading aggregate with 
speed, economy and uniform- 
ity; surface cleaning; dis- 
tributing bituminous surface 
materials (including deliver- 
ing material from tank cars to 
distributor by auxiliary feeder 
tank units); cutting or hon- 
ing down waves in treated 
surfaces; bituminous mate- 
rial heating coils or auxil- 
iary booster coils for rapid 
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SEE AND TEST THIS MODERN TRUCK... ITS BRAKES, 

FULL-FLOATING REAR AXLE, 48-HORSEPOWER TRUCK 

ENGINE, 4-SPEED TRANSMISSION AND MANY OTHER 

FEATURES. SELECT IT COMPLETE WITH STANDARD 
OR SPECIAL BODY TO FIT YOUR NEEDS 


MODERN, LONG-WEARING, CAST BRAKE DRUMS—14 DIAMETER 





Compare the internal 
hydraulic brakes on the 
IZ Ton 


THESE SAFE, SURE, EASILY-AP- — 

PLIED BRAKES ARE INTERNAL- TD OT Ye = 
EXPANDING AND THEREFORE 

WEATHERPROOF . . . THEY ARE T iE J Lj Cc 4 
PROVIDE DEPENDABLE SERVICE ° § 

THROUGHOUT THE LONG LIFE 


SELF-EQUALIZING AND THUS 
OF THIS EXCEPTIONAL TRUCK. = cunassisr.o.8. DETROIT. DUAL REAR WHEELS AT SLIGHT EXTRA COST 














EXERT UNIFORM BRAKING ON 
ALL WHEELS. THEY ARE LESS 
COMPLICATED ... THEY ARE 
EASY TO ADJUST... THEY 









DODGE TRUCKS RANGE IN PAYLOAD CAPACITIES FROM 1,200 TO 11,175 POUNDS 
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and uniform heating; mixers properly designed for 
bituminous materials; handling and distributing 
aggregate at source of supply and on roadway. 

“Pavement Surface Types:” Suitable equipment for 
center line marking (needs of improvement, if any, in 
present equipment); crack filling and cleaning; re- 
elevating misplaced slab to proper position; heating 
of old surfaces for purpose of bond in resurfacing ; 
hand equipment or tool appliances for use in pavement 
breaking (portability, dependability, and efficiency) ; 
grinding or cutting down pavement high spots; trans- 
portation from central plants in concrete patching 
work; barricade design and standardization; batching 
and weighing for proportioning patching materials. 

“Bridge Maintenance: Special truck units built up 
locally carrying general or special repair equipment 
for especial use on bridge repair work; painting; riv- 
eting, cleaning, shipping, cutting and other pneumatic 
equipment; sawing, pile driving, welding, pumping 
or other similar equipment, electric or engine-driven 
units. 

“General:” Guard rail painting; central or divi- 
sion garage equipment for maintaining maintenance 
equipment; equipment considered necessary in field 
garages for equipment maintenance; special truck 
units built up locally carrying general or special re- 
pair equipment for “all purpose” work. 

“Snow Removal Equipment:”’ This information is 
collected by the Snow Removal Equipment Committee. 





Electrolysis in Steel Mains in New York 


There has been very little difficulty due to elec- 
trolysis in steel water mains in New York City 
until the last four or five years. Recently a very 
serious example of electrolysis was due to another 
city department operating a _broken-down trolley 
system and not reasonably bonding the return. This 
department could not be persuaded to correct the 
condition until the pipe line was in rather bad shape. 
About 40,000 pits were found in a length of 800 feet, 
and 25,000 of them were welded, but the remaining 
15,000 were not deep enough to justify welding. 
There are now at least two locations where the steel 
pipe lines are being affected detrimentally by elec- 
trolysis, and a corps of men has been authorized and 
is about to be organized to take up an intensive study 
of the electrical conditions that are affecting the pipe 


Right: A Koehring 27- 
E at the north end of 
the Piper job. Autocar 
batch truck has just 
dumped a batch and 
pulled ahead to allow 
the ship to rise. 
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lines. It is possible that cement joints may be used 
to some extent in the steel pipe lines in the future 
with a view to reducing electrolytic action. 





Equipment Used on Some Pennsylvania High- 
way Jobs 


(Continued from page 22) 

For hauling to the mixer, 11 3-batch trucks are used, 
most of them Stewarts. The mixer is a 27-E Rex. 
Finishing equipment includes a Lakewood screed and 
a Flexible Joint installer for the cleft plane joint. 
Equipment for fine grading includes a Lakewood 
grade finisher and a Carr form grader. Other equip- 
ment and materials include Blaw-Knox forms, Trus- 
con reinforcement, Philip Carey expansion joints, 
Edison cement and Dowflake calcium chloride. 

The average rate of construction on this con- 
tract has been from 700 to 800 feet of 20-foot high- 
way per day. On August 5, the gang laid 850 feet 
in 11 hours, which means nearly 38 batches an hour 
for the mixer. 

D. L. Risser—This contract in Center County is 
for 6.94 miles of highway, the construction involving 
72,000 cubic yards of excavation. The road is 20 feet 
wide, 9-7-9 thickness. Practically all is relocation. 
Excavation, largely through second-growth timber 
lands, was handled by two 75-A Lorain 1%-yard 
shovel and a %4-yard Universal. On fine grading, 4 
Wehr graders were used, one of which was equipped 
with a bulldozer blade. 

The mixer is a Chain Belt-Rex 27-E. From five to 
eight trucks are normally used on a rather short haul. 
These are 3-batch, Mack, Brockway, Clinton and 
White, some with Wood and Heil hoists and bodies. 
The batching bin is a Butler. Other equipment in- 
cludes a Lakewood screed and a Flexible Joint center 
joint installer. Both Blaw-Knox and Heltzel forms 
are used. The mixer gang of 32 men has placed from 
650 to 746 feet of pavement per day. During the last 
week in July, the mixer averaged 32.28 batches per 
hour. 

Blue Ridge Construction Co——This contract is for 
a 6.5-mile section of county road, 16 feet wide and 
8-6-8 thickness. A Koehring 27-E mixer is used. 
Sterling and International trucks with 3-batch bodies 
are used for handling the aggregate. Equipment and 
methods are standard on this job. 





Below: Finishing on 
the Johnson, Drake & 
Piper job. There are 
two Lakewood screeds 
and two flexible joint 
center joint installers. 
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Sewage Treatment Plant of Highlands, N. J. 

(Continued from page 20) 
bottom of the hopper, an air lift foot piece and vertical 
p ping to a point about 2 feet above the sand line of 
the sludge drying beds. The lifts are actuated by 
compressed air obtained from a rotary-type motor- 
operated air compressor, located in the pumping 
station. 

It is proposed to remove the sludge periodically 
rather than once or twice a year, the length of the 
intervals depending on the condition of the sludge in 
the bottom of the hoppers, which it is hoped will ap- 
proach that of Imhoff tank sludge. 

The gases from the septic tank are concentrated at 
ore point by means of vent holes in the beams across 
the tank under the concrete slab, and are concentrated 
at the influent end of the tank, where it is expected 
to use chloramines for disinfection, and are piped 
from there to a point near the ridge ventilators of the 
glass covers. 





Sludge Drying Beds 

The sludge drying beds are constructed over the 
septic tank compartments. They are provided with a 
glass-covered superstructure for the purpose of facili- 
tating drying of the sludge to prevent the dissemina- 
tion of odors and also to hide the sludge from public 
view. The glass cover was designed to harmonize 
with the general appearance of the plant and orna- 
mental railing is provided at both ends of the bed. 

There are four separate beds, having a combined 
area equal to 0.50 square foot per cubic foot of sludge. 
Sludge from the hoppers is discharged at four points 
on each bed through sludge domes over the sludge 
riser pipes, set two feet above the sand surface to pro- 
vide for depth of sludge on same. Each bed consists 
of 6 inches of sand placed over 9 inches of graded 
gravel. The floor of the bed is of concrete pitched 
toward a number of drains consisting of 8-inch half 
tile covered with perforated covers and these with 
large stone under the graded gravel. Drainage liquor 
flows through the filter onto the concrete roof of the 
septic tank, which is pitched to trapped drains, con- 
nected to the septic tank compartments. 

Each bed is provided with a walkway to give access 
to the air-lift valves and the water flushing connec- 
tions and also to allow passageway through the struc- 
ture. Double doors and a loading platform are pro- 
vided at one end of the structure, through and from 
which the dried sludge is dumped into trucks for 
ultimate disposal. 

The dried sludge will be removed from the beds by 
spading into wheelbarrows using temporary runways 
to carry it to the trucks. The sludge will either be 
used for filling in surrounding low land or, if of suit- 
able condition, be disposed of for fertilizer, condition- 
ing lawns, etc. 


Contact Tank and Chlorination 

The effluent of each septic tank compartment is 
piped to a contact tank constructed at and integral 
with one end of the septic tank. The tank is designed 
to provide a detention period of 30 minutes at the 
designed-for capacity. The chlorinator is of the 
vacuum feed solution type with split feeds, one of 
which is extended to influent end of the contact tank 
and the other to the pump suction well in the pumping 
Station for pre-chlorination of the raw sewage. 


Outfall Sewer 
The outfall or effluent sewer from the treatment 
plant consists of 16-inch diameter cast-iron pipe ap- 
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COLUMBIAN valve 


always works because 





COLUMBIAN 
BALL JOINT 
CONSTRUC.- 
TION (This 
takes 2 minutes 
and can’t jam.) 


the stem can’t 


jam or break 


The special bronze 
metal in Columbian valve 
stems, every pound of it, 
is tested to 55,000 pounds 
per square inch (A. W. 
W. A. specifications call 
for 45,000 lbs. per square 
inch). 

Twist a Columbian stem one and a 
half times around and it won't 
break. Suspend half a dozen heavy 
Mack trucks from it—it isn’t injured. 

Another little point that looms big 
later is the malleable iron gland plate 
and specially designed packing ring 
that prevents jamming the stem even 
though one nut is screwed down as 
much as a full half inch farther than 
the other. On the old style packing 
ring if an unskilled or hurried work- 
man did not tighten the two bolts ex- 
actly even on both sides the stem be- 
came jammed—often so jammed that 
it could not be turned, even in an 
emergency. 


These exclusive features, illustrated 
at the left, embody improvements that 
have made Columbian the ‘“‘buy word” 
for dependable hydrants and valves for 
more than a quarter of a century. 
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You can do this 





with a WARCO 


Center control puts the operator above his 
blade where he can see what he is doing, and 
away from dust and the motor’s smell and 
heat. 


Every road needs a WARCO Power Grader 
W.A. RIDD ELL COMPANY 


< —> 


BUCYRUS a OHIO 








Power and Drawn Graders, Wheeled Scoops, Rear-Type 
Crawlers 











UNDER NEW MANAGEMENT 


700 ROOMS, ‘ 
| WITH BATH \5 om 
RUNNING ICEWATER. 

La 


'3-- SINGLE up | 
fib le ka DOUBLE «, || K 
/HO°2 suites 


Excellent Restaurant 4 a 

: and the Nationally | a 3 dig 
a H Famous PARAMOUNT | 
eof GRILL 


a very 2 


™ ® 





i foe 


PARAMOU NT HOTEL 


46" ST WEST OF BROADWAY 
“IN THE HEART OF TIMES SQUARE” 
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proximately 4,000 feet long and extends from the con- 
tact tank to and into the Atlantic Ocean. Where it 
passes under the Shrewsbury river “Universal” joint 
p’pe was used, and flexible-joint pipe laid on pile 
foundations was used for the ocean outfall. On the 
balance, bell-and-spigot pipe was used. At high points 
in the outfall air relief manholes are provided, and 
blank tees are provided at several points for access 
and also for flushing out purposes. In addition, the 
piping at the treatment plant is so arranged that the 
outfall can be flushed out by using the two raw sew- 
age pumps in parallel, using either settled or raw 
sewage. 
Cost 

The treatment plant required pile foundations, 
which cost $12,000. The cost of the plant itself, in ad- 
dit'on to these foundations, was $60,000. The main 
pumping station cost $25,000. The outfall sewer cost 
$50,000; giving a total cost of $147,000. 

General Results 

The plant has been in operation for about eight 
months. During this time there have been no com- 
plaints from odors or nuisance. This is particularly 
gratifying when it is considered that the plant is prac- 
tically in the center of the municipality. No exten- 
sive tests have been made, but in general it can be 
stated that the removal of suspended solids averages 
better than 70 percent and only a thin scum has ac- 
cumulated on the surface of the tanks. The grounds 
surrounding the plant, which were carefully land- 
scaped with trees, shrubs and flowers, have been well 
maintained. 

The plant was designed by the writer, associate en- 
gineer with Remington, Vosbury and Goff, Camden, 
New Jersey, consulting engineers for the project. 





Slurry Base Construction on Desert 
Roads* 


N THE construction of crusher run bases on desert 
| road construction, the problem of the economical 

use of water in binding such bases has led to a 
type of construction on the California highways which 
we have designated as the slurry base construction. 

Essentially this method consists of plant production 
of a concrete or slurry composed of crushed rock 
graded from 2%-inch to dust and containing about 
15 per cent of material passing the 200 mesh which 
has a cementing value. The method of production is 
as follows: 

Material for the base is obtained usually from pits 
or talus slopes and is crushed to the proper size in a 
crushing plant of ample capacity. If necessary, fine 
material is added to bring the 200-mesh material up 
to the requirements of the specifications. In order 
to secure accurate composition of the mixture, the 
material is often screened and remixed by a belt sys- 
tem and then passed to a mixer either of the pug 
mill type or revolving drum. The aggregate and 
dust are weighed out with some care or are propor- 
tioned by volume, and the water is added in an 
amount of about 9 gallons per ton of aggregate. It 
is then mixed for a period of 30 seconds and when 
dumped has a consistency of damp concrete. The dis- 
tribution of aggregate is complete and uniform and 
when the material is hauled to the road, it may be 
spread without segregation. 

Spreading is done by means of one-man graders or 


*Article by C. S. Pope, M. Am. Soc. C. E., Construction Engineer, 
Division of Highways, in the official journal of the California De 
partment of Public Works. 
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No. 97 Asphalt Supply Tank made in capacities from 
600 to 1500 gallons. Shown on heavy duty chassis with 
dual pneumatic tires and Timken roller bearings. 
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A Year of ACHIEVEMENT 


maintenance 


Your eyes don’t deceive you! ‘Those are dual- 
pneumatic tires on this 600- gallon Littleford As- 
phalt Supply Tank. It is just one of many for- 
ward steps taken in the development of more 
suitable maintenance equipment for use in state, 
county and city highway departments and for 
contractors who do road work. 

This year, a slump year, has been one of 
achievement for us, not only in improvement 
and development of new and better maintenance 
equipment, but in actual sales. All indications 


are that 1930 will exceed any previous year in 
the number of outfits put into service. We have 
found that it pays to heed the foremen and men 








who use the equipment. Give them what they 
want—make them say, “Littleford Kettles are 
d 


n good”, and don’t worry about sales! 





Tuese ArE DESCRIBED IN 
Our CoMPLETE CATALOG 


AspHALT KetrLes 

Sprayinc EquipMENT 
Toot Boxes 
Sanp Dryers 

Surrace HEATERS 

Crack FILuers 

Squeecee MacuINEs 
Pavinc Toots 
Pourinc Ports 

TRAFFIC LINE MARKERS 


Catalog will be sent on request. 


TTLEFORD 


Road Vhaintenance Equipment 
SINCE 1900 


LITTLEFORD BROS, 452 E. PEARL ST. CINCINNATI, 0. 
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Chemicals 
For Water Purification 
For Treatment of Sewage 


LIQUID CHLORINE 


Multi-Unit Tank Cars 150-lb. Cylinders 


(1-Ton Containers) 


Chloride of Lime 
Sulphate of Alumina 


Highest Grades. Manufactured by 


Pennsylvania Salt Manufacturing Co. 


Executive Offices: Widener Building, Philadelphia 
Representatives: 
Pittsburgh Chicago St. Louis 
Works: 
Philadelphia and Natrona, Pa. 
Wyandotte and Menominee, Michigan 


Single Unit Tank Cars 


New York 
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Even im Tero Weather the 


Operating Thread 
OF THE 





MODERNIZED.” 


HYDRANT 


Reg. U. S. Patent Office 





Cannot Freeze 


Because No Water 
Com Reach Ik 


HE shield nut protects the revolving 

nut against rain, snow, sleet or stream 
spray. The location of the stuffing box 
prevents water from climbing up around 
the operating thread into the operating 
nut when the hydrant is open. Therefore, 
no ice can form to interfere with easy and 
positive opening and closing. Automatic 
draining keeps water from freezing in the 
barrel after the hydrant has been closed. 
For these and other reasons, Mathews Hy- 
drants are preferred in Cold Climates. 
Ask the men who use them. 


A broken Mathews is easily replaced 
without digging. Interchangeable 
with old installations. 


Write for the new descriptive folder: 


R. D. WOOD « CO. 


In business continuously since 1803 


400 Chestnut S:. s-8 Philadelphia 


CAST IRON PIPE AND FITTINGS 
SAND SPUN (centrifugally cast) and PIT CAST 
GATE VALVES 
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by the use of a caterpillar and blade, depending upon 
the quantity to be handled. After the material has 
been bladed to a smooth surface, it is drenched with 
water to the extent of about 3% gallons per square 
yard and rolled with a 10-ton roller. The appearance 
of the base with fine cementing slush brought out by 
the roller suggested the term slurry base. The re- 
sulting base is allowed to bake hard, and if the ma- 
terials are properly selected, the result is an astonish- 
ingly firm foundation. The base is kept sufficiently 
damp to protect it from raveling and is usually cov- 
ered within 24 hours by an oil-mixed surfacing from 
3 to 4 inches in compacted thickness. 

The method has shown a great saving in the amount 
of water to be used and gives a base which is far 
better than could be obtained by simply spreading 
the mixed aggregate and sprinkling and rolling in 
the usual way. Such bases are obtained at a cost of 
about $1.80 per ton and in favorable locations, no 
doubt, this cost could be decreased. 

The success of the method has been so pronounced 
that it is being used on a considerable mileage of 
desert roads at the present time. 





Developing a Service Area at Indiana Dunes 
State Park 
(Continued from page 37) 


equalizer installation was encased in a heavy layer 
of crushed stone: to protect it against infiltration of 
sand from the saturated area outside the enclosure. 

A crew of five men completed the laying of the 
pipe in the total elapsed time of six weeks. Concrete 
was used for the headwalls and the outlet structure, 
which were built preceding the placing of the pipe. 

A heavy storm occurred on Lake Michigan on Octo- 
ber 22, 1929, shortly after the work was completed. 
The success of the enclosure and its component parts 
was demonstrated by the satisfactory manner in which 
they functioned under the most adverse conditions 
set up by this storm. 

In addition, the development of this service area 
last summer involved the grading of the area to be 
paved, and the construction of a 440-foot sea wall to 
protect the area from heavy storms on Lake Michigan. 
Work completed this spring for use during the summer 
park season consists of a pavilion; a water supply and 
sewerage system; facilities for taking care of lights, 
power and telephone communication; and a 3-acre 
parking pavement. 


\ 











Completed outlet structure. 
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The Good Roads Machinery Co. Inc.| 


| “Snow Plow Headquarters” 
) “4‘OOD Roads”... pioneer builders of Snow 


Plows for Motor Trucks . . . Plows to meet 
every condition of high-speed Snow Removal 
) ... universally attachable to all standard Mo- 
tor Trucks of from one ton capacity to the heavi- 

est built. 
















“Good Roads” Reversible Blade 
Plows (left) . . . the most widely 
used of all the varying types .. . 
you see them everywhere. The 
STRONGEST, MOST EFFEC- 
==> TIVE and EASILY OPERATED 
SNOW PLOW BUILT. 





Then .... for those conditions requiring such equipment .... there are the 
“Good Roads” V-Type Plows . . . . also in a range of sizes suitable to use with 
trucks of one ton capacity and heavier . . . . with or without Adjustable Piling 
Wings. 


“Bring your snow removal problems to Snow Plow Headquarters” | 


Kennett Square, Pa. 


Or our Branches located at 


: Shoe PHILADELPHIA New York PITTSBURGH | 
eel ) WATERTOWN, Mass. HARRISBURG, Pa. 


ee WS ae 7 CHICAGO j 


7 eating —— EO _—— —_ — EE 











MODERN METHODS REQUIRE 
MODERN PUMP EQUIPMENT 


Self Priming fk s ie glee Ball Bearings 
3 f 4 Extra Heavy 
Shaft 








No carrying water 
to fill priming re- 
ceptacles or pump 


Centrifugal 
Pump Unit 


Trash Handling 
Impeller—special 
open passage type 
High Vacuum eemeenn 
or 
Suction Lift 


27 feet possible 


Automatic Con- 
trollable—Posi- 
tive Primer (No 


IT IS A “DOMESTIC” footvalve used ) 




















Popular Sizes:- The only Mine of Conteastans’ F “4s 
21” 3” 4” and 6” Gente all oes high mas Cintonde. — Capacities 
didi VC-3T Unit $6@Q0@Q.00 —from 200 up to 
Suction and ive tints (oan aiiaainae 1400 Gallons per 
M4 Carried i tock by Distributors in M 
Discharge Pumps sstadandiaitiee Gwenstheds the U.S.A. Minute 











DOMESTIC ENGINE & PUMP CO., (MANUFACTURERS) SHIPPENSBURG, PENNA. 
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ASPHALT PLANTS 


PORTABLE, 
STATIONARY, RAILROAD, 
SAND DRYERS — 


Either Direct Heat or Internal Flame 


The 


J.D. FARASEY MFG. CO. 
CLEVELAND, OHIO 
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of materials and equip- 
ment handled by our ad- 
vertisers can be easily 
ordered by number from 
the classified list begin- 
ning on page 93. 
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The Lever Type Crusher Is 
the Best in the Long Run 


T will pay you to investigate the 
“RELIANCE” with its— 
LONGER LEVER 
OVERSIZE BEARINGS 
ORCE FEED GREASE LUBRICATION 


and many other superior features. 


Complete crushing, screening and washing plants in all 
capacities from 50 to 1500 tons per day. 


U 


Write for catalog and prices 


niversal Road Machinery Co. 
KINGSTON, NEW YORK 
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The pavilion was designed by Bishop, Knowlton 
and Carson, Architects of Indianapolis, and built by 
the Mustard-Curry Building Corporation of Bloom- 
ington, Indiana. The General Construction Company 
of Gary was the general contractor on the enclosure, 
sea wall and grading work; and the Armco corru- 
gated iron pipe was installed by The W. Q. O’Neall 
Company of Crawfordsville, Indiana, on a sub-con- 
tract. H. B. Olney of East Chicago, Indiana, con- 
structed the pavement. All structures and improve- 
ments, except the pavilion, were designed and their 
construction supervised by the Division of Engineer- 
ing of the Department of Conservation. 





Highway Tunnels 


Use in many cases permits reducing 
grades, curves and length of road and 
otherwise aids in locating the line. 


By J. P. Cockey 


Assistant Engineer, American Road Builders’ Association 


HE interesting feature of the location and con- 
struction of our national highways in the 
mountainous portions of the country is the in- 
creased use of tunnels. This was clearly pointed out 
in the report and discussion of Highway Location 
presented at the Convention and Road Show of the 
American Road Builders’ Association, at Atlantic 
City, by a committee of which R. Getty Browning 
is chairman. 

Mr. Browning in his report described the use of 
a tunnel in the locating of a highway up the side 
of a mountain. The survey showed a 6 per cent 
grade up the ravine, a tunnel 150 feet long through 
a sharp bluff, and the crossing of a ravine just be- 
yond with a trestle construction. This location saved 
many sharp curves and a reduction of a central 
angle of 80 degrees at one point; also it placed the 
line on the side of the mountain, from which eleva- 
tion the divide above could easily be reached. 

In the discussion, W. V. Brookwalter gave an 
account of a possible tunnel construction in Indiana. 
Alternative locations were made for two grades, one 
for a tunnel and the other for an open cut, and bids 
received for each. The quantities for the tunnel 
construction were much smaller, but the open cut 
work was finally awarded for possibly two reasons; 
first, because the lack of experience of the contractors 
in tunnel work made them afraid of this construction, 








Tunnel on Mt. Carmel Highway, Zion National Park 
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Built Up to Your Standards 





















































Baker Rotary Scraper 


Baker Snow Plows for Trucks and Tractors 
Over 40 models in both “V” and blade types. 


Baker Maney Self-loading Scrapers 


3%, 1 and 14 cu. yd. capacities for tractor. 


Baker One Man Automatic Rotary Scrapers 


4 sizes—13 to 40 cu. ft. capacities. 


Baker Hydraulic Bulldozers and Backfillers 


For Caterpillar and Monarch Tractors. 


THeEsE CaTaLocugs Are ReApy For You: 
No. 290—Equipment for Earth Moving and Road Maintenance............... O 
No. 291—Baker Snow Plows for Motor Trucks and Tractors................. O 


THE BAKER MANUFACTURING CO. 
525 Stanford Ave. 


pa 7-\on ge): 
EQUIPMENT 












Springfield, Il. 











Baker Maney Scrapers 
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GRADES 


No. 1 
SUMMER MATERIAL 


Road and Highway Construction and Maintenance 
Railroad Crossings and Platforms 


VIAFALT 
WINTER MATERIAL 


Road and Highway Construction and Maintenance 
Railroad Crossings and Platforms 


No. 10 
Soft and Tacky Finish 
ALL YEAR MATERIAL 


Mastic Flooring and Concrete Patchwork 
Unexposed Waterproofiing and Damp-proofing 


No. 11 
Hard Non-Tacky Finish 
ALL YEAR MATERIAL 


Exposed Protective Coatings of all sorts at all times 


Specifications on Request 
OTHER GRADES FOR SPECIAL PURPOSES 





_ No Heating 
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ASPHALTS 






PRACTICAL 
ECONOMICAL 


DURABLE 
SOLVE YOUR PROBLEMS 
with 


EMULSIFIED ASPHALTS 













No Solvents 
IDEAL 


COLD-METHOD APPLICATIONS 


PAVING USES 
COLD PATCHING RESURFACING 
WATERPROOFING USES 
ROOFING DAMP-PROOFING 
PROTECTIVE COATINGS FOR 
METAL AND MASONRY STRUCTURES 





















Literature on request. 


Headley Emulsified Products Co. 


Philadelphia, Pa. 
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Speed King, one bag trailer 
outsells every other 7S 
mixer. Speed does it. 


Speed U Up Your Job . — 


Faster concrete construction starts with 
faster mixing. Step up your batch rate 
with a Jaeger, the fastest 7S and 10S 
mixer ever put on wheels, the 
easiest to handle. Catalog and 
prices on request. Write. 


1000 Lbs. Lighter... 


short coupled, direct dri 10S— 
handles like a 1-bag size. ae 


THE JAEGER MACHINE Co. 
400 Dublin Ave. Columbus, Ohio 











CARL HeERINI 


MANUFACTURER icc : 
CLAYTON .2282."NEW) 


saseoe™ 
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Tunnel on highway in Mexico. 


and second, because of the unusually low bid price on 
open cut rock excavation. The proposed tunnel was 
to be made through sandstone, which would have re- 
quired lining. 

J. T. Lynch described a tunnel about 90 feet long 
on a highway in Kentucky. This was through lime- 
stone and did not need lining. The use of this 
tunnel greatly simplified the location and shortened 
the route to some extent. He also mentioned a pro- 
jected tunnel of about 350 feet to be constructed in the 
near future. Of the two routes under consideration, 
the one involving the tunnel saved something like a 
half-mile in distance. 

J. E. Moreland told of a tunnel built in Tennessee 
under state supervision. A pair of 20-foot tunnels 
were built rather than a larger single one. On in- 
vestigation it was found that these twin tunnels carry 
four times as much traffic as another tunnel of wider 
construction located nearby, because the lights in the 
twin tunnels are pointed in one direction and there 
is no delay in cars passing one another. 

Chairman Browning mentioned a 1000-foot tunnel 
built in the city development of Asheville, N. C. It 
has a vertical as well as a horizontal curve, is well 
lighted, and is easy to drive through. 

The Government built a long tunnel on the Mt. 
Carmel Highway in Zion National Park in Utah, 
through a most picturesque mountain section. The 
tunnel is on a 4 per cent grade, and is built parallel 
to the face of a high cliff for 5,500 feet. At suit- 
able intervals six view galleries are cut through the 
wall of mountain providing an unusual means of 
“sight-seeing.” The nature of the rock did not re- 
quire a lining and ample lighting is provided by an 
indirect system placed in the curbing. On account 
of grade of the roadway and the open galleries, no 
system of ventilation was necessary. 





Causes of Epidemics 
According to a recent issue of the Missouri Public 
Health News the five chief causes which were respon- 
sible for 125 epidemics of water-borne typhoid and 
dysentery in the United States and Canada from 1920 
to 1929 were: Surface pollution of shallow wells, 36; 
cross connection with polluted water supply, 28; con- 
tamination of stream by pollution of watershed, 23; 
use of polluted river water untreated, 20; inadequate 
chlorination when only treatment, 18. 
Altogether, 226 epidemics of typhoid and dysentery 
have occurred within the last 10 years. 
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Style “J’’ Oil Burning Ket- 
tle equipped with Hand 
Spraying Attachment will 
guard any highway with 
economy and ef- 





ficiency.. Some- 
= thing easy to 
= handle and quick 
to heat. We 
manufacture a 
full line of Tar 
and Asphalt Ket- 
© tles, Oil Burning 
Kettles, Pouring 
Pots, Torches, 
Hand Spraying 
Attachments, etc. 


Send for our “Blue Book’ illustrating our complete line. 


CONNERY & CO., Inc. | 
3900 N. SECOND ST. PHILADELPHIA, PA. 4 

















The BAY CITY Family of Fast Workers 








Full revolving light 
%-yd. convertible 
shovel, crane, 
skimmer, “dragline, 
A 26-ton, heavy- trencher. Sbort tail & 
duty, full revolv- swing. 

ing %-yd. shovei. 
Operates shovel, 
clamshell, dragline, 
trench hoe, skim- 
mer or crane. Elec- 
tric starter. 









Model R 





Tractor Shovel 


Bay City Shovels. Inc. 


Convertible Power Shovels hoe, clamshell, 


Recognized leader 
in its field. Op- 
erates shovel, trench 


dragline, backfiller 
or crane boom. 


Bay City, Mich., U. S. A. Weighs 10 tons. 












Cummer Two-Fire 
Asphalt Plant 


(Patents Pending) 

















Large Capacity on Black Base 
STATIONARY AND PORTABLE PLANTS 
ALL SIZES; ALL STYLES 


The F. D. Cummer & Son Co. 


CLEVELAND, OHIO 




















Pavements cost you less 
when rotor with ERI cE 





You get Gime features in an ERIE 


Instant smooth reversing Greater flexibility for cross 

Guaranteed high compression rolling 

Uniform hardness from curb Balanced weight, preventing 
to curb sinking in or bridging 

Minimum of hand tamping Clear view for the operator 

Better factory service Unequalled ease in steering 


Write for catalog today. 


Erie Machine Shops, Erie, Pa. 


my Roller Specialists for 40 years. 
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if cH a 
one | 
= -S 
the Hospitality of one ‘ - 3 
of the Maddux Hotels : — 
next time you go to — 
WASHINGT 0 = 
— 
She HAMILTON he MARTINIQUE FR 
14™ at K Street 16™ St. at M Northwest — —_ 
In the Heart of the City kdeal for Motorists ———4 
Single with bath #3°° to #400 Single with bath %3°° to $500 ——— 
with bath *5°° 1o%Bo Double with bath *5°° to §G2e ee 
NEW AMSTERDAM —- 
270/ 14°” Street 
Parlor, Bedroom, Bath $5° to °7™ 
Single with Bath $3°° to 34° 
Double with Bath #4°° to $599 
Jhe CAVALIER he FAIRFAX 
3500 /4 7" Street Massachusetts Ave at 2/* 
Parlor, Bedroom and Kitchenette apertments~suites 
Bath ~'$5.°° to 974 of Parlor, Bedroom, Bath *5°to*7” 
Single with Bath $3°° to 94” Single with Bath $3% to%4°° 
Double with Bath 4° to%5” Double with Bath %4°° to "5% 
The Smart Way is the Suite Way 
eekly or monthly rates if desired 
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Engineering 
Societies 




















December 1-5—ASPHALT INSTITUTE. 
Ninth Annual Conference at Memphis, 
Tenn. Asphalt Institute, 250 East 43rd 
Street, New York. 


Jan. 12-17—Road Show and ARBA Con- 
vention at St. Louis, Mo. C. M. Upham, 
National Press Bldg., Washington, D. C. 

Feb. 18-20—ASSOCIATION OF HIGH- 
WAY OFFICIALS OF NORTH ATLAN- 
TIC STATES. Seventh Annual Conven- 
tion at Ambassador Hotel, Atlantic City, 
N. J. A. Lee Grover, Secretary, State 
Highway Commission, Trenton, N. J. 





Ninth Annual Asphalt Paving 
Conference 


Salvaging of old macadam and 
gravel roads-and the building of farm- 
to-market roads as a measure of farm 
relief, as an aid to unemployment, as 
a means of increasing the amount of 
freight handled by the railroads of the 
country and as affording relief for traf- 
fic congestion on main highways, will 
be considered at the Ninth Annual As- 
phalt Paving Conference to be held at 
the Hotel Peabody in Memphis, Ten- 
nessee, December 1 to 5, 1930. The 
conference, as usual, will be under the 
auspices of The Asphalt Institute, J. 
E. Pennybacker, managing director, 
and the Association of Asphalt Paving 
Technologists, C. A. Mullen, secretary. 

Among the speakers expected to dis- 
cuss the matter of improving farm-to- 
market roads with low cost surfaces 
are: Sam H. Thompson of Chicago, 
president of the American Farm 
Bureau Federation; Ernest H. Smith, 
executive vice-president of the Amer- 
ican Alutomobile Association, Wash- 
inton, D. C., and R. H. Aishton, New 
York and Washington, chairman, 
American Association of Railway Ex- 


ecutives, and president, American 
Railway Association. Mr. Aishton’s 
particular subject will be: ‘‘Coordinat- 


ing Rail, Water and Highway Trans- 
port.”’ 

The program for this year’s confer- 
ence has been altered somewhat radi- 
cally, the various technical subjects to 
be considered, being laid before the 
conference in the form of reports by 
technical committees appointed to make 
the necessary surveys. Discussion of 
the reports will follow, orally and in 
written form. 


These committees are as follows: 
Committee on Resurfacing: Frank L. Raschig, 
first assistant director, State Department of 
Highways, Columbus, O., chairman; Clarence 
Proctor, consulting engineer, Michigan Labora- 
tories, Inc., Detroit, Mich., and Jacob L. 
Bauer state highway engineer, New Jersey 
Highway Commission, Trenton, New Jersey. 
Committee on Maintenance: Maj. F. > 
Davison, engineer of maintenance, District of 
Columbia Highway Department, Washington, 
D. C., chairman; C. E. Meyers, director, De- 
partment of City Transit, Philadelphia, Pa. 
J. B. Early, maintenance engineer, Texas High- 
way Department, Austin, Tex., and W. E 


Dnuekett, Hennepin county highway engineer, 
Minneapolis, Minn. E 
Committee on Widening of Pavements: B. E. 


Gray, highway engineer, The Asphalt Institute, 
New York, N. Y., chairman; Charles S. Pope, 
chief construction engineer, California Division 


of Highways, Sacramento, Calif., and Daniel 
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Soule, maintenance engineer, Rhode Island 
Board of Public Roads, Providence, R. I. 
Committee on Airport Surfacing: W. N. 
Carey, chief engineer, Department of Public 
Works, St. Paul, Minn., chairman; P. J. Free- 
man, chief engineer, Bureau of Tests and 
Specifications, Alleghany County Department of 
Public Works, Pittsburgh, Pa.; Mark 
Thompson, engineer in charge of bituminous 
pavements, Board of Public Service, St. Louis, 
Mo., and Col. R. Keith Compton, director of 
public works, Richmond, Va. 
‘Committe on State Comstruction: Charles E. 
Grubb, engineer-director, County Highway Offi- 
cials’ Division, American Road Builders’ As- 
sociation, Washington, D. C., chairman; T ‘ 
McEwen, state highway engineer, Tennessee 
Highway Department, Nashville, Tenn.; B. P. 
McWhorter, state highway engineer, Highway 
Board of Georgia, East Point, Ga.; H. 
Shepherd, engineer of maintenance, Queensboro 
Bureau of Highways, New York, N. Y., and 
C. S. Christian, chief engineer, Arkansas High- 
way Commission, Little Rock, Ark. 


Among the speakers will be Leroy 
M. Law, president, The Asphalt In- 
stitute; Prevost Hubbard, president, 
Association of Asphalt Paving Tech- 
nologists; Mayor Watkins Overton and 
City Engineer, W. B. Fowler of Mem- 
phis; R. H. Baker, State Highway 
Commissioner of Tennessee; Horner P. 
Keith, chief maintenance engineer of 
Alberta Province, Canada, who will 
discuss ‘Canada’s Experience in Solv- 
ing Local Road Problems’; J. J. 
Forrer, state maintenance engineer otf 
Virginia, who will speak on “The De- 
velopment of a State Highway Sys- 
tem’; E. F. Kelly, chief of research, 
U. S. Bureau of Public Roads, Wash- 
ington, D. C., whose subject will be 
“Simplified Specifications for Asphal- 
tic Materials’’; Roy W. Green, presi- 
dent, Western Paving Laboratories, 
Lincoln, Nebr., who will discuss ‘‘Eco- 
nomic Thickness of Foundation and 
Wearing Course’; J. T. Pauls, senior 
highway engineer, U. S. Bureau of 
Public Roads, Washington, D. C., who 
will talk on ‘‘The Mixed-in-Place 
Method’’; H. C. Weathers, testing en- 
gineer of the Florida Road Depart- 
ment; H. J. Spelman, chief engineer 
of the West Virginia Road Commis- 


sion; C. S. Mullen of Montreal, 
Quebec, Canada, and Clarence D. 
Pollock, consulting engineer of New 


York, all of whom wil] discuss the use 
of asphaltic materials for ‘‘mat” or 
“carpet” coats, mixed-in-place construc- 
tion, cold-mix road types and joint and 
crack fillers, respectively. W. E. 
Hawkins, construction engineer of the 
North Carolina Highway Department 
and R. W. Coburn, construction engi- 
neer for the Massachusetts Department 
of Public Works, are expected to dis- 
cuss sand-asphalt pavement construc- 
tion. 

Airport paving will receive consid- 
erable attention on the program with a 
thorough discussion of the airport 
committee’s survey of practice in as- 
phalt runway paving and landing-field 
treatment at numerous airports through- 
out the country. One entire session 
will be devoted to this subject, a ses- 
sion on asphalt technology will be held 
under the supervision of the Association 
of Asphalt Paving Technologists, the 
program for which will be prepared by 
the latter organization. 

Several new and novel entertainment 
features will be provided during th: 
week for the men and women in at- 
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tendance. These will include a dinner- 
dance with an especially staged cotton 
plantation dancing and singing act; a 
supper-dance with a novel miniature 
race-track feature; an automobile trip 
through Memphis and its environs; a 
golf tournament, a special bridge-tea 
for the ladies and an evening enter- 
tainment at one of the leading Mem- 
phis night clubs. All railroads in the 
United States and Canada have granted 
a reduced rate of one and one-half fare 
for the round trip to those who attend 
the conference. Local arrangements at 
Memphis are in the hands of a com- 
mittee headed by W. B. Fowler, Mem- 
phis city engineer. 





American Society for Municipal 
Improvements 


The thirty-sixth annual convention 
was held at Richmond, Va., October 
13th to 17th. The most important 
business transacted was the vote to sub- 
mit to letter ballot two amendments to 
the constitution. The first was for 
changing the name of the society to the 
‘‘American Society of Municipal Engi- 
neers.”” The other was for increasing 
the membership of the executive com- 
mittee by adding to it an active mem- 
ber to represent each state which con- 
tained twenty or more members, a repre- 

sentative to be elected annually by the 
eiieae residing in the state he is to 
represent. 

One of the most interesting features 
of the convention was the presenting of 
the Greeley Veterans’ Award medals at 
the annual banquet. These were pre- 
sented to Robert Ridgway, of New 
York; E. S. Rankin, of Newark, N. J., 
and J. F. Skinner of Rochester, N. Y. 
for having ‘honorably and efficiently 
served a sing'e community in an offi- 
cial capacity continuously for more than 
twenty-five years and who are still in 
its service’’; these having so served for 
46, 43 and 39 years respectively. 

Pittsburgh, Pa., was chosen as the 
place of the next meeting. 

The following were elected for the 
year 1930-1931: For president, John 
W. Reid of Detroit; first vice-president, 
J. H. Neeson, Philadelphia; second 
vice-president, Samuel A. Greeley, Chi- 
cago; third vice-president, A. A. 
Krieger of J.ouisville; treasurer, S. 
Cameron Corson, Norristown, Pa. 

Probab'y the most unique paper ever 
presented to the society was entitled 
‘*Micro-movies,’’ which consisted chief- 
ly of moving pictures of living micro- 
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organisms in water taken by Major 
John B. Hawley, using a microscopic 
movie camera which had been perfected 
only a few weeks previous. The pic- 
tures as shown on the screen enlarged 
one thousand to three thousand diame- 
ters various protozoa, rotifera and other 
forms, moving and performing their 
normal functions. 

The society sustained an unusually 
large loss of membership during the 
past year by the death of sixteen of its 
members, including a past president. 

Six sessions were devoted to the 
reading of papers, and some (but too 
little) discussion of them. A time was 
set for the presentation of each and the 
schedule was followed very closely. 





North Carolina Section, American 
Water Works Association and 
North Carolina Sewage 
Works Association 


The tenth annual convention of the 
North Carolina Section, American Wa- 
ter Works Association and the eighth 
annual meeting of the North Carolina 
Sewage Works Association were held 
jointly at the Skyland Hotel, Hender- 
sonville, on October 13, 14 and 15, 
1930. Sixteen states of the South, 
East and Middle West, and one foreign 
country were represented at the meeting. 
The registration reached 236, of whom 
131 were city officials, superintendents, 
plant operators, engineers and public 
health officials actively engaged in the 
planning, design, construction, opera- 
tion and financing of water and sewage 
works; sixty-one were commercial rep- 
resentatives of manufacturers and deal- 
ers in water works and sewerage equip- 
ment and supplies; nine were special 
representatives of professional journals 
and the press; and thirty-five were ladies 
and other visitors. 

President C. W. Smedberg of Greens- 
boro and Vice-President T. C. Patter- 
son of Mount Holly presided at the ses- 
sions of both organizations. 





New England Water Works Asso- 
ciation 

The 49th annual convention of the 
New England Water Works Associa- 
tion was held at Atlantic City, N. J., 
September 23 to 26. The attendance 
was about 300. The first day was 
devoted to committee and officer’s re- 
ports and to the presentation of four 
papers. Wednesday, about 175 mem- 
bers visited the plants of R. D. Wood 
& Co. and the U. S. Cast Iron Pipe 
and Foundry Co. to inspect the manu- 
facture of cast iron pipe and other 
equipment. A number of excellent 
papers were presented Wednesday. 

While the attendance at a number 
of the sessions was small, due, no doubt, 
to the many attractions of the conven- 
tion city, both papers and discussions 
were of a high quality, and the busi- 
ness-like precision with which the pro- 
gram was adhered to by President 
Weston was admirable. 
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-The continent that became 
a neighborhood 


An Advertisement of the American Telephone and Telegraph Company 


THROUGH slim wires etched against the 
sky ... through cables laid in the earth 
under cities and fields. . . millions of 
Americans, miles or days’ journeys 
apart, speak to each other as readily 
as though they stood face to face. 

Over her telephone, a housewife in 
a Wisconsin town inquires about a 
dress pattern from a friend who lives 
nearby. Over his telephone, a_busi- 
ness man in Philadelphia talks to an- 
other in Denver. Over her telephone, 
a mother in Kansas asks her son at 
college fifty miles away if he will come 
home for the week-end. Over his tele- 
phone, a cabinet member in Washing- 
ton gives instructions to an assistant 
in Seattle. Regardless of distance and 
the complexity of modern living, they 
talk directly and immediately with 
any one, anywhere, at any 
time they choose. 

The function of the Bell 
Telephone System is the vital 


- ~ an increasingly useful part in 
W/ 4) the every-day activities of the 
a American people. 


one of making it possible to maintain 
social and business contacts in cities 
that contain many times more people 
than this nation once boasted... in a 
neighborhood which the Census re- 
ports to hold 127 million people. 
Year after year from its beginning, 
the Bell System has increased its 
facilities, its personnel and its use- 
fulness. Looking ahead and planning 
for the future, it has forwarded the 
growth of this nation by meeting its 
communication needs fully and eco- 
nomically. Today it overcomes the 
hindrances of distance and time . 
and unifies a civilization geared to 
the habit of instantaneous communi- 
cation. Because it serves all who call 
on it, by enriching their lives and 
helping to make their enterprises more 
successful, the telephone plays 


ey 


oO 





George H. Finneran, of Boston, was 
elected president of the association. 
Other officers elected were Richard H. 
Ellis, of Newton, Mass., and George 
C. Brehm, of Waltham, Mass., vice- 
presidents; Albert L. Sawyer, of Hav- 
erford, Mass., treasurer; Frank J. Gif- 
ford, of Dedham, Mass., secretary, and 
Howard M. King, of Springfield, 


Mass., and Henry F. Hughes, of Med- 
ford, Mass., members of the executive 
committee. 


Conference of State Sanitary 


Engineers 
Reported by I. W. Mendelsohn 
The Eleventh Conference of State 
Sanitary Engineers met, under the 


chairmanship of Abel Wolman of Mary- 
land, at the Texas Hotel, Fort Worth, 
Texas, October 25, 26 and 27, with an 
attendance of 23 full and associate 
members and 10 guests. Morning and 
afternoon sessions were held on the 25th 
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and the 27th, and an inspection trip 
to the Dallas water purification and 
sewage treatment plants was made on 
the 26th. 

‘During the past year, the state health 
departments of Colorado, Rhode Island, 
Utah and Massachusetts made changes 
in their chief sanitary engineers. The 
membership of the conference now con- 
sists of 132 full and associate members. 
Officers e'ected for the new year are: 
Chairman, V. M. Ehlers of Texas; vice- 
chairman, Earnest Boyce of Kansas; 
other members of the executive commit- 
tee, Miss Jane Rider of Arizona, Scott 
Johnson of Missouri, and R. E. Tarbett 
of the U. S. Public Health Service, sec- 


retary-treasurer. 

The conference considered 18 reports 
on various sanitary engineering subjects. 
A favorable feature was the consider- 
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able discussion aroused by these reports. 
Among the various motions acted upon 
by the conference were: (1) A commit- 
tee to accumulate data on existing re- 
search work in water purification, sew- 
age treatment, and other phases of san- 
itary engineering, and assist in coordi- 
nating such research as much as possi- 
ble. (2) A committee of five state 
sanitary engineers to assist American 
Pulp and Paper Mfrs. Ass’n. in techni- 
cal matters regarding disposal of mill 
wastes. And (3) the executive com- 
mittee to consider the advisability of 
continuing the school of stream pollu- 
tion laboratory technic in cooperation 
with the Cincinnati Station of the U. S. 
Public Health Service, or having a 
course on administrative policy and 
methods in stream pollution for state 
sanitary engineers. 

Recreational Use of Public Water 
Supplies—The Committee report was 
approved recommending use of reser- 
voirs, lakes and other bodies of water 
for bathing under strict limitation and 
supervision by state departments of 


health, including power to order neces- © 


sary protection involving watershed 
purchase or suitable treatment. Restric- 
tions regarding fishing, boating, camp- 
ing, hunting, and picnicking or water- 
sheds supplying public water supplies 
were also adopted. 

Water Purification and Treatment— 
An incomplete census of all water puri- 
fication plants not including plants us- 
ing chlorine treatment only, shows 935 
plants in 28 states, supp'ying 2,819.6 
million gallons of purified water daily, 
or at the rate of 118 gallons per capita 
per day. Of the plants 259 or 27 per 
cent were privately owned. In 24 states 
from 1924 to 1930, the population 
served with purified water was almost 
doubled. 

Sewerage Census.—Data from 18 
states covering 1996 sewerage systems 
show 1,867 or 93.5 publicly owned. Of 
16 states rep!ying, only New York, Cali- 
fornia and Texas have general legisla- 
tive provisions for the organization of 
sanitary sewerage districts. Only New 
York, Arizona and Texas of these 16 
states have general legislative provision 
for the collection of sewer rentals by 
towns and cities. 








Personals 





Edward H. Ruehl, who has_ been 
director of public works of Norton, 
Va., has been appointed city manager 
of Bluefield, Va. 

Robert Hoffman, who has_ served 
Cleveland, Ohio, for many years as 
city engineer, has been promoted to the 
new position of Consulting Engineer 
for the city. He has been city engi- 
neer since 1907. George B. Sowers, 
who has served as deputy city engineer 
for several years will succeed Mr. Hoff- 
man as city engineer. 

James W. Owens, formerly director 
of welding for the Newport News 
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Shipbuilding and Drydock Co., has, 
with Prof. C. A. Adams, C. A. Mc- 
Cune, J. H. Deppeler, Leon S. Mois- 
seiff and A. V. DeForest, organized 
the Welding Engineering and Research 
Corporation, 25 West 43rd St., New 
York. 


Robert Cramer, formerly chief engi- 
neer and recently consultant of the sew- 
erage commission of the city of Mil- 
waukee, Wis., has opened a consulting 
engineering office in that city, specializ- 
ing in sewage-disposal plants and sew- 
age systems, utilization and disposal of 
industrial wastes, power plants, design, 
construction, operation, laboratory serv- 
ice, valuations and reports. 


Stuart R. Ives, vice president and 
general manager, Lyle Culvert & Pipe 
Company, Minneapolis, has been ap- 
pointed general manager of the Armco 
Culvert Mfrs. Association, with head- 
quarters at Middletown, Ohio. Previ- 
ous to his joining the staff of the Lyle 
Culvert & Pipe Company early in 1929 
Mr. Ives was connected with the Ameri- 
can Rolling Mill Company for 13 
years, of which 10 years were spent 
in the Culvert & Flume department and 
seven years as manager of that depart- 
ment. 


The Standardization and Develop- 
ment Committee of the Cast Iron Pipe 
Research Association has retained J. R. 
Dangler as secretary, to look after all 
standardization and development work 
of the cast iron pipe industry. Mr. 
Dangler was formerly vice president 
and general manager of the Massillon 
Iron and Steel Company and later as- 
sistant to the President of the Central 
Steel Company of Massillon, Ohio. Mr. 
Dangler’s office will be located at 923 
Union Trust Building, Cleveland, Ohio. 








Industrial Notes 





Gordon F. Daggett has been ap- 
pointed as manager of the Wisconsin 
territory for the Stephens-Adamson 
Mfg. Co., conveyor and screen manu- 
facturers. Mr. Daggett’s offices are 
at 735 E. Briarwood Place, Milwaukee, 
Wisc. 

The Paradon Mfg. Co., Arlington, 
N. J., announces the appointment of 
Roy E. King to be Southeastern repre- 
sentative with a new office at 412 Hurt 
Building, Atlanta, Ga. Mr. King was 
formerly connected with the ‘Tulsa, 
Okla., office. 


William H. Searight, for several 
years with the American Gas Accumu- 
lator Company as western manager, has 
recently joined the staff of the Joy 
Manufacturing Company, Franklin, Pa., 
as assistant sales manager in charge of 
snow loading and surface material 
handling development. Mr. Searight 
expects to devote his entire time to the 
development and sale of surface loaders 
carrying the Joy gathering device now 
used extensively in underground coal 
mines. 
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Engineering and Construction Equipment | 


New Machinery, Apparatus, Materials and Methods and Recent Installations. 





Warco Develops High Speed 


Rubber Crawler 

W. A. Riddell Co., Bucyrus, O., has 
placed on the market the Model ““TR”’ 
rubber crawler designed for use on 
tractors and power grader service. 
While the Rubber Crawler as such is 
not exactly new, the Model ‘‘TR’’ of- 
fers many new features. 

The rubber crawler is interchange- 
able with either the steel crawler or 





Barber-Greene Bucket Loader 


with rubber tired wheels on the same 
tractor axle, and each crawler is free 
to oscillate about its axle independent- 
ly of the other. 

It drives both the front and rear 
idler wheels making it possible to run 
either forward or backward with equal 
facility. 

In tests’ conducted at the Warco 
Test Field, the ‘Model ‘‘TR’’ rubber 
crawler proved superior to a Warco 
Model ‘‘TGA”’ steel crawler, both be- 
ing mounted on a Warco Model ‘‘E” 
grader, when operating under certain 
conditions. The rubber crawler gives 
a higher operating speed, quieter oper- 
ation and less vibration: However, 
when working under heavy conditions 
the steel crawler proved very superior. 
This leads to the 


the road surface. The normal area of 
ground contact is 800 square inches 
with a normal ground pressure of 5.7 
pounds per square inch, when mounted 
on a standard Model “E”’ grader with 
McCormick-Deering Industrial Model 
20 Tractor. 





Barber-Greene Company New 
Super-Size Bucket Loader 


The Barber-Greene Company of 
Aurora, I!linois, announce a new large 
capacity super loader—the model 62 
crawler-mounted bucket loader. This 
new machine has a height of 19 ft. 4 in. 
a clean-up width of 7 ft. 6 in., and a 
capacity of 2 cubic yards a minute. 
It is a crawler-mounted, power-pro- 
pelled, one-man loading unit. 

It is designed for work wherever 
loose bulk material needs to be handled, 
its great height and high capacity mak- 
ing it a very efficient tool for loading 
trucks in pits, and its strong disc feed- 
ing arrangement making it usable for 
trimming subgrades on road jobs. 

It can feed from the bank or from 
stock piles, and when equipped with 
one of several different types of Bar- 
ber-Greene proportioning hoppers, it is 
excellent for batching on paving jobs. 
It may also be had with grizzly or 
power-vibrated screen for screening 
gravel, stone, or coke. 





New Floodlighting for Small 
Airports 

A new floodlight, designated as 
Type 2-ALH-5B by the General Elec- 
tric Company, has been developed for 
floodlighting small airports from ohe 
point; for floodlighting larger airports, 
or airports with shifting wind direc- 








conclusion that the 
rubber crawler is 
ideal for fine grad- 
ing and_ shoulder 
work or for mainte- 
nance work where 
speed with quiet 
operation is essen- 
tial. The _ rubber 
crawlers can _ be 
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tions, from two or more points; and 
for the lighting of any large area 
where a narrow vertical spread and a 
wide horizontal spread of the light are 
desired. 

High itlumination efficiency is ob- 
tained by the use of parabolic, cylin- 
drical glass mirrors with straight-line 
focus, and by the use of high-efficiency 
Mazda lamps with concentrated _fila- 
ments. The units are totally enclosed, 





T. and B. Road Torch for Construction 
Work 


and are both weatherproof and dust- 
proof. Cooling is by radiation. 

Measurements made in the General 
Electric illuminating engineering lab- 
oratory show that the maximum range 
of the beam is about 2,200 feet, the 
maximum spread about 2,100 feet, the 
vertical beam angle about 2.7 degrees, 
and the horizontal beam angle about 
95 degrees. 








A Practical Road Torch at 
Low Cost 


The T & B road torch is manufac- 
tured by the Consolidated Iron-Steel 
Mfg. Co., Cleveland, O. This torch, 
which costs very little, is made of 
cast iron, and is about 8 inches in 
diameter and 4 inches high. The 
weight is about 12 pounds. The 
burner is made of pressed steel and 
surrounds the wick 





at the point where 
it projects from the 
body of the torch 
and, in this manner, 
offers complete pro- 
tection of the wick 
against rain and 
wind. The T & B 
torch has a capacity 
of three quarts of 
kerosene and the 
contractors find that 
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this is sufficient for 
three nights. 
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W-K-M Pipe Cleaning and 
Priming Machine 
W-K-M Company, Inc., of Houston, 
Texas, announce a new pipe-cleaning 


(descaling and priming) machine de- 
signed for use on pipe of one-half inch 
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for heavy duty service where greater 
speed and power is essential, the AK 
six meets a specific need and does not 
supplant the present Mack four cylin- 
der Model AK. 

The new unit is powered by a Mack 
six cylinder engine with bore and 





W-K-M Pipe Cleaning Machine 


to four inches in diameter. W-K-M 
pipe-cleaning and priming machines 
for large size pipe have been on the 
market for five years; the current new 
model! is for use on small pipe. 

The machine, which is electrically- 
driven, cleans, brushes and _ primes 
seriatim in one automatic operation. 
The operating unit consists of (1) a 
cleaning head which rotates around the 
pipe at 500 R.P.M. The head contains 
12 spindles, each having 30 cutters, 
which strike approximately 9,000,000 
chipping blows on the surface of 4” 
pipe per minute; (2) a brush head 
which is of planetary type, each brush 
revolving on its own spindle at the rate 
of 1,500 R.P.M. thoroughly brushing 
every square inch of area. (3) a 
priming coat of paint applied by first 
pumping paint constantly on to the 
outside of the pipe. This primer is 
scrubbed into the roughened cleaned 
surface of the pipe by revolving wire 
bristle brushes, the surplus paint drop- 
ping back into the paint tank beiow. 
The scrubbing of the primer is fol- 
lowed by smoothing off any drops with 
Tampico fiber brushes, leaving the sur- 
face of the pipe thoroughly covered 
with a thin, tightly adhering coat of 
paint. 





Mack Announces New Six 
Cylinder Truck 
The latest addition to the line of 


Mack four and six cylinder trucks is the 
new Mack Model AK six. Designed 
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stroke of 44%” by 5%”, and develops 
126 horsepower at 2200 r.p.m. Pistons 
are of aluminum, and of the invar strut- 
ted type; connecting rods tubular, and 
the cylinders cast in block. 

Final drive is by either chain or en- 
closed gears. Brakes are on all four 
wheels and are of the expanding type. 
They are in two independent sets, the 
foot brakes being vacuum booster actu- 








ated, and the hand lever operating a 
secondary set on the _ driveshaft. 
Standard wheelbase lengths of 174, 
186 and 198 inches are available. 





New Trackson Crawler for 


Fordson 
The Trackson Company, Milwaukee, 
Wis., has developed a new Model F 
Trackson Crawler for the new Ford- 
son, which converts it into a powerful, 
all-steel, 2-ton crawler tractor. 





—— L4 


BD 7-8 Wagon Made by Electric Wheel Co. 
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It has a track area of 1100 square 
inches contact with the ground which 
enables it to hug the ground and de- 
velop tremendous pulling power. 

The Trackson Crawlers may be 
quickly and easily installed on the 
Fordson by any mechanic. It is mere- 
ly a matter of removing the wheels and 
attaching the crawler, with no special 
fitting, drilling or machine work re- 
quired. No differential changes are 
necessary and there are no _ intricate 
parts to complicate the steering or oper- 
ation of the tractor. 

Trackson circular, Form No. 229, 
which gives complete _ specifications, 
measurements and other details of the 
new Model F Trackson-Fordson may 
be obtained by writing the Trackson 
Company, 1320 So. First St., Milwau- 
kee, Wisconsin. 





New Electric Wheel Co. Crawler 
Wagon 

The Electric Wheel Co., Quincy, II1., 

has developed a crawler wagon, which 

it is stated, is designed to meet all con- 


ditions of heavy work. It is of the 
cart type, with the draw-bar most 


solidly anchored. Dumping doors are 
hung on chain hinges. The center 
axle is 4% inches thick, of chrome 
nickel steel. 

This wagon, which is equipped with 
15-ton ‘Dreadnaught’? crawlers, is 
available with either hand or mechani- 
cally operated wind-up for the bottom 
doors. It is made in sizes from 6% to 
8% yards. The unobstructed clear- 
ance is 27% inches. The width of 
door opening is 4 feet. The weight is 
around 14,000 pounds. 














New Trackson Crawler for Fordson 
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I; Put to a Vote 
of the Tax Payers 





HOULD the question of issuing bonds for a sewage 

station for your city be put to a vote of the people, a “yes” 
would much more likely be the answer if the station is to 
be activated sludge followed by continuous filtration. 


Tell the voters that this system is the only one that provides 
a considerable revenue to offset costs. The sludge, when fil- 
tered, makes excellent fertilizer and is being sold as such in 
cities using Oliver United Sludge Filters. 


With an assured revenue to offset costs, the burden on the 
tax payers is practically nothing. If the vote is put to them, 
their answer would be—“yes, put in the activated sludge 
sewage treatment followed by filtration.” 


— Rc: ae 
AGENTS OLIVER 
oc UNITED FILTERS 


\ 
| 
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WESTON'S 


GASKET and FORM 
for SEWER PIPE 







Make leak proof joints easily 
and quickly. Perfect results 
guaranteed. Now being used 
by cities and towns every- 
where. Skilled labor not re- 
quired. 


Leak Proof Joints 
Perfect cement joints easily 
made. Write today for full 
details. No obligation. 


L. A. WESTON 


ADAMS, MASS. 


Pacific Coast Distributors: 
The Deming Co., 4227 Whiteside Ave., Los Angeles, Calif. 
Greater New York Distributors: 
F. S. ODELL ENGINEERING CORP. 
110 Westchester Ave., Port Chester, N. Y. 





DUMPING UNITS 

















FOR IT&LEATON CHASSIS 


Low in Price 

Stronger Construction 
New Design 

Finer Appearance 


Complete information on this great, low-priced line of Wood 
light truck dump bodies and Wood G-1 and AP power hoists, and 
Wood Model A hand-operated hoist upon request. 


WwoonD HYDRAULIC HOIST & BODY CO 








Detroit OD. &. A. 




















Internal 
Combustion 
Engines 





12 to 565 B.H.P. 
Gas or gasoline 


Exhibiting at the Power Show, New York, December 1-6th. 


STERLING ENGINE COMPANY, Dept. C-5, Buffalo, N. Y. 


Three Times 


Winona, Minn. Has Increased [ts Reserve Power 











The third Sterling installation in Winona Water Works in three years, a 4 
cylinder 120 H.P. Sterling Engine, 1200 R.P.M. a G. E. 50 K.W. generator. 
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Byers’ New Lightweight Trailer 


A’ new style rubber tire trailer is an- 


nounced by the Byers Machine Co.,. 


Ravenna, Ohio, for transporting their 
Model 40, 3@-yard shovel and crane, 
which weighs 10 tons. This trailer 
consists of only two separate sets of 
heavy rubber tired wheels on bar axles 
which are temporarily attached to struc- 
tural brackets on the under side of the 
trailer bed frame when the unit is to 
be moved. Any five ton truck or small 
tractor can haul the Model 40 on this 
trailer by hooking up to the tongue on 
the front wheel and axle assembly. 

Two men can dismount the trailer in 
20 minutes or assemble it within 30 
minutes. The attachment weighs only 
3,700 pounds and is_ economically 
priced. 





The Buckeye Model F Backfiller 

The Buckeye Traction Ditcher Co., 
Findlay, Ohio, manufacture the Model 
F, a small-size backfiller. Model F 

















Davey Air Compressor. 


has a capacity entirely ample to handle 
the backfilling behind any Service 
Class ditcher. It is of the standard 
two-wheel type, mounted on full length 
Alligator crawler traction units. 
Scraper boom is located on the left- 
hand side of the main frame and the 
power plant on the right, directly op- 
posite the boom mounting, thereby 
balancing all the mechanism properly. 
All controls are power actuated, ex- 
cept the boom hoist and swing, by 
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The Byers Lightweight Trailer for transporting cranes or shovels. 


levers and pedals grouped convenient'y for ‘Caterpillar’’ and McCormick- 
at the operator’s platform in the rear Deering Tractors; one for trailers, and 
of the backfiller. one for skids. 


SSS ne When tractor mounted, the compres- 
sor is operated from a power takeoff 


from tractor motor. When mounted on 


New Cooling Principle in Davey 


Compressors trailers or skids, power is furnished by 

Davey air compressors are claimed to a Hercules Motor, with transmission 
apply successfully for the first time the through two sets of V-type multiple 
principle of air-cooling. belts which effectively absorb reverse 


torque action. Davey Compressor Co., 
Ine., Kent, Ohio, is the manufacturer. 


Shunk Rustless Metal Traffic 





Lane Markers 
SVE A recent ruling permits municipali- 
Shunk Traffic Marker, Section ties (in certain states) to purchase 


metal traffic lane markers or buttons 

Due to the mechanical simpticity of 
this air-cooled construction, Davey 
Compressors weigh about 1000 pounds 
less than some other types of corre- 
sponding capacity. So that they may 
be taken directly to the job, avoiding 
long air lines, they are furnished in 
four convenient mountings: one each 











Shunk Traffic Marker, Top View 


with gasoline tax funds. Such pur- 
chases have heretofore been made from 
general safety funds. 

Shunk markers, made by the Shunk 
Manufacturing Co., Bucyrus, Ohio, are 
made in two sizes of special rustless 
heavy gauge metal and traffic keeps 
them constantly bright. They are per- 
manent as well as economical. They 
are said to be non-flattening, rigid and 
not to spin, shift or creep out. Some 
of the many uses to which they have 
been put are: Safety zones, parking 
lines, pedestrian lanes, bus stops, traf- 
fic lanes, street car swings, fire plug, 
railroad, through traffic, schools, hospi- 
tals, stalls in garages, lines in machine 
shops as well as for indicating in letters, 


Buckeye Model F Backfiller at work. “Stop,” “Slow,” “R. R.,”’ etc. 
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CEMENT LINED pire 


Guaranteed Against Injury 
From Handling. Standard 
Fittings With Special 
Shaped Lining That Makes 
Perfect Joints. 


CEMENT LINED PIPE COMPANY 
LYNN, MASS. 





South Bend Foundry Co. 


SOUTH BEND, INDIANA 
All Kinds of 


Gray Iron Castings 
Patent Chilled 


eee Manhole Covers . 


Made in 250, 300, 350 and 400, 
470, 490 Ibs. Weights 


Adjustable Curb Inlet 


- 
é 
| 





Write For Catalog 
AND PRICES 




















UNIVERSAL 
CAST IRON PIPE 





THE CENTRAL FOUNDRY COMPANY 
420 Lexington Avenue, New York City 


cereape BIRMINGHAM DALLAS SAN FRANCISCO 
332 S. Michigan Ave. Comer Bidg. Praetorian Bidg. Rialte Bidg. 





SAVES 1/3 IN BACKFILLING 





The Klinck Test and Puddle Plug 


is for testing new water main and delivering water 
for back filling. 


Write for information. 


H. W. CLARK COMPANY 


MATTOON, ILLINOIS 




















Hotel Empire 


Broadway at Sixty-Third Street 
New York City 


In the heart of the Automobile District 


A new fourteen-story fireproof structure. 
Unique location—ten minutes from forty 
theatres and near all places of interest. Sub- 
way, elevated, buses all at door. 


Room with private toilet, $2.50. 
Room with private bath, $3.50. 
Double room with private bath, $5.00. 


M. P. MURTHA, General Manager 


Flectro Bleaching Gas Co. b 


PIONEER MANUFACTURERS of! LIQUID CHLORINE 
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Water Sterilization 


and Sewage Disposal 


By 


A valuable illustrated booklet, > 


“Liquid Chlorine in Sanitation” 
will be sent free upon request. 


Your water and sewage 
deserve the best treatment. 

















Plant: NIAGARA FALLS. NY 
Main office 9 East 41© Street New York 
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Side Boom Unit for Allis- 
Chalmers Tractors 


W-K-M Company, Inc., of Houston, 
Texas, announce a new side boom unit 
for attachment to the Model ‘‘U”’ Allis- 
Chalmers industrial tractor. Although 
designed especially for pipe-line work, 
operators in construction work, highway 
maintenance, public utility projects, 
building supplies, excavation, et cetera, 
will find economical use for the unit. 

It lifts and carries loads of 3,000 
pounds with ease when properly coun- 
terweighted and much heavier loads 
when a stiff-leg is employed. The unit 
is easily maneuvered on the job or when 
traveling, being compact in design and 
construction, with the main working 
parts of the machine close to the body 
of the tractor and controls within acces- 
sible reach of the operator. While in 
transportation from one job to another 
the unit can be driven at the speed of 
a passenger car. Installation, which re- 
quires no drilling or cutting, can be 
accomplished in the field or at the 
factory. 





The Nissley Traffic Liner 


Walter S. Nissley, 43 North Clinton 
St., York, Pa., manufactures a simple 
and efficient liner for marking highways 
and streets. It is so constructed that 
the applicator will remain plumb with 
the road surface, thus producing a per- 
fect coverage and a straight line. Any 
kind of paint can be tried. The tank 
capacity is 7 gallons, and one filling of 
air which is done by a hand pump, will 
discharge an entire tank of paint. Clean- 
ing is very simple and efficient. 





New Light Weight I-R Paving 
Breaker 


A 38-pound paving breaker designed 
to meet the need for a demolition tool 
that is easy to handle is now being pro- 
duced by Ingersoll-Rand Co. This new 
tool, the L-54, is 14 pounds lighter 
than the next largest size, but com- 
pares favorably with it in power. 

For general demolition work it can 





Nissley line marker for streets and highways. 
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Left:W-K-M side boom for Allis-Chalmers tractor. 


Right: Heavy duty winch for 


Fordson tractor. 


Ingersoll-Rand Lightweight Paving 
Breaker. 


be easily handled in a horizontal or up- 
ward sloping position where heavier 
tools are difficult or unhandy to use. 
It is more convenient and safer to use 





on scaffolding than larger sizes. It is 
effective as a spike driver and will put 
down a large railroad spike in 4 seconds. 
This new tool uses l-inch hexagonal 
steel with a collared shank. 





A Heavy-Duty Winch for the 


New Fordson 

W-K-M Company, Inc., of Houston, 
Texas, announce the production of an 
improved series of heavy-duty winches 
for the new Fordson tractor. Designed 
primarily for oilfield rod and tubing 
pulling, the machine, however, is of 
value in other fields of handling 
activity. The company recommends it 
for pulling stumps, logs, or any similar 
pulling, clearing land, or handling 
steel girders. The unit is mounted on 
the front end of the Fordson tractor 
and controlled from the tractor seat. 
Arrangement is made for controlling 
the winch from a position immediately 
in front of the mechanism. Rated pull 
on a double line is 18,000 pounds. A 
substantial reserve of power is guaran- 
teed by W-K-M after this rated maxi- 
mum is reached. 





A New Mechanical Spreader for 


Sand and Stone 
The Goroco Mechanical Spreader 
Company has introduced a wide hopper 
type machine having several new fea- 
tures. It is equipped with an 8% foot 
hopper which will permit full tail gate 








A new Goroco Spreader for sand and stone. 
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Another Sewage Plant 
Equipped with STRAIGHTLINE Collectors 




























City of Middletown, New York 


Fuller and McClintock selected Link-Belt Straicutune 
Collectors for the above plant. This selection has 
been justified by the following results of operation: 





High efficiency in the removal of suspended solids. 
Reliability of operation. 

Simplicity of operation. 

Positive removal of accumulated sludge at a slow, uniform speed. 


Positive skimming of the surface of the tanks. 


Send for catalog No. 642. Address nearest office. 
x 
LINK-BELT COMPANY 


Leading Manufacturers ot 
Equipment for Handling Materials Mechanically and tor the Positive Transmission of Power 
PHILADELPHIA, 2045 W. Hunting Park Ave. CHICAGO, 300 W. Pershing Road 
SAN FRANCISCO, 400 Paul Avenue TORONTO, Eastern Ave. & Leslie St. Offices in Principal Cities 


LINK-BELT 


SCREENS + COLLECTORS + AERATORS + GRIT CHAMBERS 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 




















NOVEMBER, 1930 





PUBLIC WORKS 





89 

















CONSULTING ENGINEERS 
MUNICIPAL AND PUBLIC WORKS 











JOHN W. ALVORD 
CHARLES B. BURDICK 

LOUIS R. HOWSON 
DONALD H. 


ALVORD, BURDICK 


| & HOWSON 
Engineers 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 
posal, Drainage, Appraisals, Power 
Generation 
Civic Opera Building Chicago 


MAXWELL °* 


BURNS & McDONNELL 
ENGINEERING CO. 


McDonnell-Smith-Baldwin-Lambert 
Consulting Engineers 
Lighting, 


Waterworks, 
Rate 


Appraisals, 
Sewage, 
Investigations. 


Kansas City, Mo. 


Los Angeles, Cal. West. Pacific Bldg. 


Interstate Bidg. 


FULLER & McCLINTOCK 


Engineers 


Philadelphia, Pa., 
Bidg., 15th and Chestnut Sts. 


Pennsylvania 


Kansas City, Mo., Walsix Bldg. 
600 Walnut Street 


New York, 170 Broadway 








BABCOCK BROTHERS 
Consulting Engineers 
Specializing in Concrete Bridges 

and Viaducts 


Steel Bridges, reports, surveys and in- 


vestigations of Statically Indetermi- 
nate structures by the Beggs Defor- 


meter Method. 


DUDLEY P. BABCOCK 
HENRY G. BABCOCK 


55 West 42nd Street New York 





JAMES M. CAIRD 


Assoc. Am. Soc..C. E. 


Chemist and 
Bacteriologist 


Water Analysis and Tests of Filter 


Plants 


Office and Laboratory: 
Cannon Bidg., Broadway & 2nd St. 


Troy, %. ¥. 


HAZEN & EVERETT 


Hydraulic and Sanitary 


Engineers 
Water Supply, Sewerage, Drainage, 
Valuations, Plans, Supervision of 


Contruction and Operation. 


ALLEN HAZEN Cc. M. EVERETT 
L. N. BABBITT 


25 W. 43rd Street New York City 








BARSTOW & McCURDY 


Incorporated 
| Civil and Sanitary 
| Engineers 


| E. D. Barstow G. E. McCurdy 
| <A, LeFeber W. S. Mathews 


Sewerage and Sewage Disposal 
Water Supply Municipal Engineers 


Mendenhall Building 
American Building, 


Akron, Ohio 
Cincinnati, Ohio 


H. BURDETT CLEVELAND 


Consulting Sanitary 
Engineer 


Water Supply & Purification Design 
Sewerage & Sewage Disposal Reports 
Refuse Disposal Consultation 
Treatment of Investigation 
Industrial Evolution of Works 
Wastes Supervision of Construction 


Transportation Building 
225 Broadway New York 








BLACK & VEATCH 


Consulting Engineers 


Sewage Disposal, Water 
Water Purification, Electric 
Plants, Valuations, 
Reports and 


Sewerage, 
Supply, 
Lighting, Power 
Special Investigation, 
Laboratory 
E. B. Black N. T. Veatch, Jr. 


Mutual Building, Kansas City, Mo. 
307 South Hill, Los Angeles, Cal. 
230 Park Ave., New York City 


ROBERT CRAMER 


Consulting Engineer 


Sewage Disposal Plants and Sewerage 
Systems, Utilization and Disposal of 
Industrial Wastes. Power Plants, 
Design, Construction, Operation, 
Laboratory Service, Valua- 
tions and Reports. 


757 North Broadway, Milwaukee Wis. 


NICHOLAS S8. HILL, JR. 
Consulting Engineer 
Water Supply Sewage Disposal 
Hydraulic Develpoments 


Reports, Investigations, Valuations, 
Rates, Design, Construction, Operation. 


Management, Chemical and 
Biological Laboratories. 


112 East 19th Street 
New York City 





METCALF & EDDY 


Engineers 


Harrison P. Eddy John P. Wentworth 
Chas.W. Sherman Harrison P. Eddy, Jr. 
Almon L. Fales Arthur L. Shaw 
Frank A. Marston E. Sherman Chase 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Laboratory, Valuations 


Statler Building Boston 





CHAS. BROSSMAN 


Consulting Engineer 

Water Supply. Sewage and Disposal. 

Lighting Plants—Supervision of Con- 

struction and Operation. Appraisals— 
Expert Testimony. 


1010 Chamber of Commerce Bidg. 
Indianapolis, Ind. 








DOW & SMITH 


Chemical Engineers 


Consulting Paving Engineers 
A. W. Dow, Ph.B. F. P. Smith, Ph.B. 


Mem. Am. Inst. Ch. Engrs. 
Mem. Am. Soc. Civ. Engrs. 


Asphalt, Bitumens, Paving, Hydraulic 
Cement, Engineering Materials. 


131-3 East 23rd Street New York 








PEARSE, 
GREELEY & HANSEN 


Hydraulic and Sanitary 
Engineers 


Reports, Designs, Supervision, Ap- 

praisals, Water Supply, Sewage, Wa- 

ter Purification, Sewage Treatment, 
Refuse Disposal. 


6 No. Michigan Avenue, Chicago, III. 
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CONSULTING ENGINEERS 
MUNICIPAL AND PUBLIC WORKS 











MALCOLM PIRNIE 


Engineer 


Maicoim Pirnie Charles F. Ruff 


Water Supply, Treatment, Sewerage, 
Reports, Plans, Estimates, 
Supervision and Operation, 
Valuation and Rates. 


25 W. 43rd St. New York, N. Y. 


CLARENCE D. POLLOCK 


Mem. Am. Soc. C. E. 


Consulting Engineer 
Pavements, Highways, Drainage, 
Sewage, Town Planning and 
General Municipal Problems. 
Reports, Specifications, Supervision 


Park Row Bidg. New York City 








ALEXANDER POTTER 


Civil and Sanitary 
Engineer 


Specialties: Water Supply, 
Sewerage and Pavements 


Phone Cortlandt 3195 


50 Church St. New York City 





ROBINSON & STEINMAN 


Consulting Engineers 


H. D. ROBINSON 
D. B. STEINMAN 


Bridges: 
Design, Construction, Strengthening, 
Investitgations, Reports, Advisory 
Service 


117 Liberty St. New York City 





The Consulting Engineers whose names appear in the Directory 
are specialists in public improvements—Roads and Streets, Wa- 
ter Supply, Sewerage, Refuse Disposal, City Planning, etc. City, 
county and state officials who need advice will be able to select 
from this list engineers to solve their difficulties or carry the 


work through from its initial stage to a satisfactory conclusion. 





















































A New and Better Hotel 
For Times Square 


















































42% 43° Streets West of Broadway 


Not alone new in construction and equipment, 


CENTRAL UNION BUS TERMINAL 


but new in conception of service and comfort 
to its guests. Directed by S. Gregory Taylor, who 
has made such enviable successes of the Hotels 
Montclair and Buckingham. 


Single Rooms 


with tub and shower 


$3, $4 ad $5 
Double Rooms 


with tub and shower 
$4, $5 4 $6 


A few terraced rooms and suites, exceptionally 
large closets, on an attractive monthly basis. 


Radio in Every Room 


Entrances on 42nd and 43rd Sts. 























LOCATED IN THE DIXIE HOTEL BUS CONNECTIONS FOR ALL POINTS IN THE UNITED STATES 
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opening on the propelling truck, elimin- 
ating the need for an opening in the 
tail gate. The quantity spread per 
square yard is regulated by a multiple 
slide gate opening in the hopper, con- 
trolled by a lever within easy reach 
of the operator. This opening is al- 
ways self-centering over the spreading 
disk, assuring uniform distribution at 
all times of sand or stone in quantities 
ranging up to 50 pounds. 

For sanding icy highways this equip- 
ment can be attached quickly to a truck 
loaded with sand and despatched to the 
area to be covered: it can be operated 
so as to obtain widths spread up to 
30 feet in one operation; as but two 
men are required, the machine may be 
conveniently used at unusual hours to 
eliminate this traffic menace before tie- 
ups occur. 





An All-Steel Grandstand With 
Many Advantages 


The Pittsburgh-Des Moines Steel 
Co., Pittsburgh, Pa., manufactures a 
steel grandstand for which many ad- 
vantages are claimed, including safety, 
appearance, and low initial and main- 
tenance costs. Some of the other ad- 
vantages include: Maximum seating 
capacity for any available area at a 
minimum cost; assured safety; an oc- 
casional coat of paint is all that is re- 
quired for maintenance; a high’ invest- 
ment value; the stand is built in stand- 
ard sections which can be added to or 
double-decked at any time; ample leg 
and foot room; comfortable wood seats 
raised on supports; clear space be- 
neath the stand for rooms and dressing 
quarters. 





Bay City Shovel With Allis- 
Chalmers Tractor 


A one-man tractor shovel, designed 
for high speed operation and powered 
by an Allis-Chalmers Model U tractor, 
has been developed by Bay City 
Shovels Inc., Bay City, Mich. 

One of the features of this machine 
is economy of operation, made possible 
by its comparatively light weight and 
its compact design. A factor which 
aids low-cost operation is the fact that 
a %-swing enables this machine to 
maintain part revolving economy. An- 
other feature is its ability to work in 
close, crowded quarters, such as in 
stone quarries, in tunnels, or inside a 
manufacturing plant. 

This unit is mounted on crawlers 
which carry a pressure of only six 
pounds per square inch of ground sur- 
face. Working weight is ten tons. 
The shovel has 34-yard capacity. The 
machine is quickly convertible from 
shovel to clamshell, dragline, trench hoe 
or skimmer, one man operating in each 
case. It has three propelling speeds 


up to four miles an hour, permitting 
the machine to be moved as desired. 
The Bay City Tractor Shovel is said 
to be the heaviest and largest in which 
tractor power is used. 
tractor, 


It is not an at- 


tachment for the the Allis- 
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First Unit—Community Stadium, Oskaloosa, Iowa. 
Capacity 500 persons. 
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Monarch ‘‘75”” 


Cleaning, Philadelphia. 
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with hand-operated bulldozer leveling city dump for Bureau of Street 


wagons and trucks to the dumping place. 








Bay City Shovel with Allis‘Chalmers Power Plant. 





The tractor is also used frequently for hauling heavy 
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Chalmers power plant being installed 
as a permanent unit. It is sold and 
serviced by most Allis-Chalmers trac- 
tor dealers. 


Wood Hydraulic Light 
Dumping Units 
A complete new line of four dump- 
ing units for light chasses is an- 
nounced by the Wood Hydraulic Hoist 
& Bedy Company, Detroit, Mich. 
The bodies, known as the C-type, are 
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This body with the Wood Model G-1 
hydraulic hoist is an idea’ unit for han- 
dling heavy materials. 

The Wood type C-4 contractors’ body 
is ideal for hauling sand, gravel, dirt 
and general materials. 


Technical Publications 




















Ready - Mixed Concrete. — Butler 
Bin Co., Waukesha, Wisc., has just 





Wood Dumping Unit for Light Chassis. 


constructed of 10 gauge high-resistant 


steel electrically welded; sides are 
flanged. ‘The tailgate is strongly rein- 
forced. It swings up or down and is 


adjustable so as to lower flush with body 
floor. 

The complete line includes contrac- 
tors’ bodies, coal bodies, garbage bodies, 
wet mix and gravity bodies. Low mount- 
ing is an important feature. The Wood 
tvpe C-12 body is designed for heavy 
duty service. Full length running boards 
and steel side braces stiffen the sides. 


CIRCULATION, etc., required by the Act of Congress 


l 
| STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
of August 24, 1912, of “Public Works,” published monthly 3. 


published two bulletins on ready-mixed 
concrete: Bulletin No. 180 describes 
and illustrates Central Mixing Plants 
where the transit type of mixers are 
used. Bulletin No. 190 treats of Cen- 
tral Mixing Plants where a stationary 
mixer is used and is generally known 
as the Wet Batch method. 

Chicago Pumps for Municipalities. 
—A special bulletin has just been pub- 
lished by Chicago Pump Company 
which gives a resume of a line of cen- 
trifugal pumps especially adapted to 
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sewage disposal and water supply for 
municipalities. It shows _ vertical 
pumps of the non-clogging type in 
both open and closed shafts, typical 
layouts, installations, horizontal pumps 
of single and multistage for water 
supply, gas engine driven pumps for 
auxiliary use, and bilge pumps for 
drainage. It is a handy reference bul- 
letin and while it is only suggestive 
and general it will suggest to the pump 
engineer the proper pump to use for a 
given job. 

Waterproofing and Dampproofing.— 
Headley Emulsified Products Co., Phil- 
adelphia, has issued Bulletin 330, 
which gives some very valuable infor- 
mation regarding dampproofing, insu- 
lating, and waterproofing methods and 
materials for floors, wal!s, roofs, tanks, 
swimming pools, etc. 

A sphalt-Base Aluminum Coating.— 
Headley Emulsified Products Co., Phil- 
adelphia, have issued a bulletin No. 
430, which presents valuable informa- 
tion in regard to the use of asphalt 
base aluminum as a coating for woods, 
metals and_ fabrics for protection 
against rust, corrusion, moisture, etc. 

Cranes, Shovels, DPraglines.—\Link- 
Belt Co., Chicago, Ill., has issued Book 
No. 1095, which illustrates and de- 
scribes in detai! the fu'l line of Link- 
Belt cranes, shovels, draglines and 
trench hoes. 

Power Shovels.—Bay City Shovels, 
Inc., Bay City, Mich., has published a 
new catalog, K-3, 24 pages and cover, 
containing illustrations, specifications 
and data covering 14%-ton Model K 
(light, half-yard), and 18-ton K-2 
(full half-yard) Bay City full revolv- 
ing convertible shovels, cranes, and ex- 
cavators. Also, the second edition of 
catalog T6, 24 pages, covering the Bay 
City Tractor Shovel, and the Bay City 
Cranemobile. Catalogs wi'l be sent on 
request. 





S. N. Hume, Cleveland, Ohio. 

F. Clay Viguerie, 310 East 45th St., New York, N. Y. 
Croxton Morris, 310 East 45th St., New York, N. Y. 

That the known bondholders, mortgagees, and other 





at New York, N. Y., for October 1, 1930. 

State of New York, County of New York, ss.: Before me, a 
notary public in and for the State and county aforesaid, per- 
sonally appeared J. T. Morris, who, having been duly sworn 
according to law, deposes and says that he is the business 
maniuger of PUBLIC WORKS and that the following is, to 
the best of his knowledge and belief, a true statement of the 
ownership, management (and if a daily paper, the circula- 
tion), etc., of the aforesaid publication for the date shown in 
the above caption, required by the Act of August 24, 1912 
embodied in section 411, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, 
managing editor and business managers are: 
Publisher—Public Works Journal Corp., 310 East 45th St., 

New York, N. Y. 

Editor—A. Prescott Folwell, 310 East 45th St., New York, 

-_ 

Managing Editor—None. 
Rusinescs Manager—J. T. 
York, N. ¥. 
2. That the owner is: (If owned by a corporation, its name 
and address must be stated and also immediately thereunder 
the names and addresses of stockholders owning or holding 
one per cent or more of total amount of stock. If not owned 
by a corporation, the names and addresses of the individual 
owners must be given. If owned by a firm, company, or other 
unincorporated concern, its name and address, as well as those 
of each individual member, must be given.) 
Public Works Journal Corp., 310 East 45th St., New York, 
© 


Morris, 310 East 45th St., New 


J. T. Morris, 310 East 45th St., New York, N. Y. 
W. A. Hardenbergh, 310 East 45th St., New York, N. Y. 
A. Prescott Folwell, 310 East 45th St., New York, N. Y. 


security holders owning or holding 1 per cent or more of total 
amount of bonds, mortgages, or other securities are: (If there 
are none, so state.) 

Swetland Publishing Co., 521 Fifth Ave., New York, N. Y. 
(Stockholders unknown). 

4. That the two paragraphs next above, giving the names 
of the owners, stockholders, and security holders, if any, 
contain not only the list of stockholders and security holders 
as they appear upon the books of the company but also, in 
cases where the stockholder or security holder appears upon 
the books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom 
such trustee is acting, is given; also that the said two para- 
graphs contain statements embracing affiant’s full knowledge 
and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and securi- 
ties in a capacity other than that of a bona fide owner: and 
this affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or indirect 
we pew said stock, bonds, or other securities than as so stated 
xy him. 

5. That the average number of copies of each issue of this 
publication sold or distributed, through the mails or other- 
wise, to paid subscribers during the six months preceding the 
ee rene 
(This information is required from daily publications only.) 

J. T. MORRIS, 
Business Manager. 
Sworn to and subscribed before me this 26th day of Sep- 


tember, 1930. 
(Seal) R.. CROXTON MORRIS, 
Notary Public, Westchester County, N. Y. 
Cert. filed in N. Y. Co. No. 335. Reg. No. 1M331. 
(My commission expires March 30th, 1931). 
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with a GALION SNOW PLOW 


Galion Distributors 


. A. Adams Tractor & Equip. Co., Raleigh, N. C. 


WwW 
R. §S. Armstrong & Bro. Co., Atlanta, Ga. 
O. B. Avery Co., St. Louis, Mo. 

Badger Tractor & Equip. Co., Milwaukee, Wis. 
W. D. Banker Road Machy. Co., Memphis, Tenn. 
Banks-Miller Supply Co., Huntington, W. Va. 
Borchert-Ingersoll, Inc., St. Paul, Minn. 
Brown-Fraser & Co., Ltd., Vancouver, B. C. 
Dukehart Machy. Co., Des Moines. Iowa 

Eastern Tractor Co., Portland,Me., Cambridge, Mass. 
Feenaughty Machy. Co., Portland, Ore. 
Frankfort Equip. Co., Frankfort, Ky. 

Good Roads Machy. Co. of N. Y. Inc., New York 
Hall Perry Machy. Co., Butte, Mont. 

Herd Equip. Co., Oklahoma City, Okla. 
Interstate Machinery & Supply Co., Omaha, Nebr. 
Jeffrey Mfg. Co., Ltd., Montreal, Que 

Jenison Machy. Co., San Francisco, Cal. 

C. H. Jones Co., Salt Lake City, Utah 
Lewis-Patten San Antonio, Texas 

Lewis Tractor & Machinery Co., Fargo, N. D. 
Miller & Requarth, Springfield, Tl. 

Morrow Auto Co., Albuquerque, New Mexico 
H. W. Moore Equip. Co., Denver, Colo. 
Morrisey Easton Tractor Co., Vicksburg, Miss. 
Murphy & Murphy, Little Rock, Ark. 

Northfield Iron Rave. Northfield, Minn. 

= T. Patterson Co. Inc., New Orleans, La. 

C. Phillips Tractor Co. Inc., Birmingham. Ala. 
a Equip. & Service Co., New Haven, nn. 
F. Ronstadt Co., Tucson, Ariz. 

Salina Tractor & Thresher Co., Salina, Kan. 

Bert Smith, Enid, Okla. 

Smith-Booth-Usher Co., Los Angeles, Cal. 
Standard Road Equip. Co., Rockford, Ill. 

W. H. Stoutenburg, Penn Yan, N. Y. 
Tennessee Tractor Co., Nashville, Tenn. 

F. E. Vaughn, LaCrosse, Kan. 

Richmond Machy. & Equip. Co., /?— Nes 
Welch Good Roads Supply Co., Welch, 


on the Job 


Roads are quickly cleared of snow and kept clear wher- 
ever a Galion Motor Grader Snow Plow is on the job. 
Powered bythe famous McCormick-Deering 10-20 Indus- 
trial Tractor with Galion Sure-Trac Rubber Crawler, there 
is ample power and traction to move snow rapidly. 


The snow plow opens a six foot path which the blade 
widens, at the same time moving the snow to the outside 
of the road. A runner is placed at the front to carry 
the plow over obstructions. Relief springs permit this 
action, yet hold the plow to its work. The deeply curved 
blade, which rolls the snow in a great furrow, can be set 
at any angle sharp enough to move snow easily, clearing 
a wide track. 


Removing the snow plow and changing the blade converts 
the machine into a motor patrol grader unmatched in 
strength and performance. A dual-purpose machine, 
giving all year service. 


Full particulars upon request 





The Galion Iron Works & Mfg. Co. 





Galion -----Oh 
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Cummer Two-Fire 
Asphalt Plant 


(Patents Pending) 











Large Capacity on Black Base 
STATIONARY AND PORTABLE PLANTS 
ALL SIZES; ALL STYLES 


The F. D. Cummer & Son Co. 


CLEVELAND, OHIO 




















The world’s finest portables— 


Made in 28, 75, 110, 220, 280 and 330 cu. 
ft. sizes, mounted as “towabou&,” trailers, 
motor trucks, railcars and tractors. Catalog 
on request. Dealers in principal cities. 


METALWELD, INC. 
26th & Hunting Park Ave., Philadelphia 


METALWELD-WORTHINGTON 


PORTABLE AIR COMBRESSORS 


Please mention Pus_ic Works when writing to advertisers. 
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| With Our Authors | 


C. H. Buckxtvs, construction engi- 
neer of the Department of High- 
ways of Pennsylvania, is one of 
the veterans in that service. He 
has been employed by the Depart- 
ment for more than twenty years, 
and in that time has_ passed 
through practically every grade 
up to the place he now holds. He 
started at the tender age of 15, or 
thereabouts, on survey work, and 
since then has been instrument 
man, assistant engineer, resident engineer and division 
engineer, and probably has held a half-dozen other 
jobs as well. He is a walking encyclopedia of infor- 
mation regarding Pennsylvania highways. There may 
be a stretch of state road that he is not familiar with, 
but he can almost invariably tell offhand the details 
of the type, the year laid, the contractor who built it, 
the resident engineer on the construction, and give 
whatever other information may be desired. 

During the past year he has been responsible for 
the progress of construction, and has functioned as a 
contractor accelerator with remarkable results. Under 
his energetic leadership and (when occasion demand- 
ed) picturesque vocabulary, old-time contractors have 
amazed themselves, and more progressive ones have 
set new construction records. This year Pennsylvania 
completed the amazing total of 1,000 miles of new con- 
crete highways. The methods which resulted in this 
great mileage—double that of any previous year— 
have been described in articles in PUBLIC Works. 

The picture herewith shows Mr. Buckius as he was 
all dressed up to meet the Commissioner. It doesn’t 
look natural. He is much more apt to be seen as 
shown in the illustration on page 36 of this issue. 








JameEs S. BurcH, JR., was born 
1902, at Durham, North Carolina. 
He was educated at Trinity Col- 
lege, Duke University, class of 
1921; majored in engineering, re- 
ceiving degree of Bachelor of 
Arts. 

He was employed for one year 
by Gilbert C. White Company, 
Consulting Engineers, Durham, 
North Carolina, in county high- 
way and bridge construction. For 
seven years he was with the North Carolina State 
Highway Commission—during five years as inspector, 
instrument man, and resident engineer on all types 
of highway paving and bridge construction and for 
two years as assistant to locating and claims engineer. 

For the past 18 months he has been with the 
American Road Builders’ Association, as an Assist- 
ant Engineer of the Technical Staff, assigned to spe- 
cial research investigation on subject of “Subgrades 
and Pavement Bases.’’ He prepared and delivered a 
report for this committee at 1930 Convention of the 
American Road Builders’ Association. 

He is a member of the North Carolina Society of 
Engineers; Associate Member, American Society of 
Civil Engineers; and a Member, American Road 
Builders’ Association. 
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Se 
CLAMSHELL BUCKETS 
BICCER DAYS 
WORK 


One-piece steel cross- 
head. 

No wear in upper or 
lower arm ends. 
Heavy high carbon steel 
arms. 


. Adjustable undimin- 


ished closing power. 


. Long life to sheaves and 


cable. 


. Long arm bolt bearings 


sealed from grit. 


. Lever type steel arm 


brackets. 


. Closing cable is pro- 


tected against excessive 


10. 
ll. 


12. 
13. 
14. 
15. 
16. 


17. 


PUBLIC WORKS 


Why An Owen 
Penetrates Deep and 


Dumps Clean 


WEN Bucket shells being free from ledges or 

projections inside the jaws, practically eliminate 
resistance to compact or sticky material entering or 
leaving the bucket. This feature, added to an Owen’s 
concentration of weight low in the construction, 
effects deep penetration and clean dumping. The 
results are, in the words of the Owen Guarantee, 
“a mouthful at every bite” and “a bigger day’s 
work than any other bucket of the same weight and 
capacity.” Send for a Folder illus- 
trating and explaining this and 16 








Heavy shock-resisting 
renewable lips. 

Cable clips eliminated. 
Sealed center shaft bear- 
ings. 

Greater digging power 
with no dead weight. 
Penetration and 
clean dumping. 
Dropping shocks ab- 
sorbed, eliminating 
breakage. 

Rigid shell construction. 
Heavy duty high carbon 
drop-forged steel teeth. 
Lips or teeth points hit 
first. 


other vital points that assure 
Owen efficiency, endurance and 
economy. 

THE OWEN BUCKET CO. 


6012 Breakwater Avenue 
Cleveland, Ohio 
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More Than Doubles 
the Capacity Of 
Exposed Sludge Drying Beds 


N actual practise, it has been found that 
glass covers on sludge drying beds enable 
them to give more than twice the service 
given by the same beds, when open to the 
weather. Which, of course, means a saving 
of more than half on ground space required. 


Covered beds also directly influence sanitary 
conditions in the neighborhood of the plant, 
and offer no resistance to property values 
in that neighborhood. 


Investigate the availability of 


-HITCHINGS- ~~ 


SUPER-FRAME 
CC} - tee OL OS PO 


For Sludge Drying Beds 
and Spray Houses. 





Planned as your own engineers would plan 
them. Built as no other glass covers have 
ever been built, for efficiency, convenience, 
attractiveness and durability. 


Write for A.1.A. folder 101S.B. giving plans and 
Specifications. 





Hitchings rm Company 


General Offices and Factory: Elizabeth, N. J. 


Special A.1.A. File Folder giving details of Super-Frame Glass Covers, 


with plans and specifications, sent on request 














Please mention Pus_ic Works when writing to advertisers. 
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Having had considerable contact with Mr. Burch, 
we feel that his article on “Trends in City Paving”’ 
will be of real value to our readers, because the au- 
thor not only has had the opportunity of gathering the 
necessary information, but he has the training and 
ability to select the significant signs and interpret 
their real meaning. 


H. BurpDETT CLEVELAND, who contributes in this 
issue his annual review of progress in the sanitary 
engineering field, is a consulting engineer of New 
York City. Mr. Cleveland has specialized for many 
years in water supply and purification, sewerage and 
sewage treatment, and refuse disposal, and follows 
closely the developments in this branch of engineer- 
ing. The value of his reviews, which have appeared 
in PusLic Works for the past two years, is attested by 
the great demand for copies of reprints of them. More 
than 1,500 reprints of the review for 1929 have been 
distributed, and requests are still coming in. 

Mr. Cleveland was graduated from Union College 
in 1902, and has taken an active part in alumni affairs 
ever since. For 15 years he was sanitary engineer and 
principal assistant engineer of the New York State 
Board of Health. He has been in business for himself 
as consultant in New York for the past few years. A 
number of years ago he collaborated with Prof. Henry 
N. Ogden of Cornell in the authorship of ‘Practical 
Methods of Sewage Disposal.” 

But Mr. Cleveland is not the only writer in the 
family. The many readers who are acquainted with 
him will be pleased to know that Mrs. Cleveland is the 
author of a novel which will be published in February 
by one of the large New York publishers. 


Francis D. West, manager of sales of the Paradon 
Mfg. Co., has fong been a member of the water works 
fraternity. Twenty years ago he was a chemist of the 
Torresdale filter plant, Philadelphia, and was one of 
the very first to have experimented with pre-chlorina- 
tion. His article on page 23 outlines the most recent 
developments in chlorination. 


H. W. Lincoin, who contr:buted the article pub- 
lished in the October issue of PuBLIC Works describ- 
ing the Charlotte N. C., incinerator, presents in this 
issue (see page 19) some valuable data on the operat- 
ing costs of some small incinerators. A photograph of 
Mr. Lincoln appeared on page 4 of the October 
number. 


K. W. GrRiMLEy has also appeared in this column 
before, (page 8, April Pusitic Works). The article 
he contributes (page 29) illustrates well the type of 
problem that besets the public health engineer of the 
south. Mr. Grimley has been in charge of develop- 
ment and operation of water supplies in Jefferson 
County, Alabama, acting as assistant engineer of the 
Board of Health. 


P. L. Brockway has been an occasional contributor 
of articles to PusLic Works for a number of years. 
He has been city engineer of Wichita, Kansas, for 
twelve years, to our knowledge—probably longer— 
and is one of the most active members of the Ameri- 
can Society for Municipal Improvements; he served as 
its president during the year 1929-1930. He is also 
a member of the American Society of Civil Engineers. 
We hope to be able to have a picture of Mr. Brockway 
in an early issue. 
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—yet it is priceless protection to the user. 
Making Sure is the very fundamental rule 
among careful workmen. 


Nearly every industry of any importance 
has “safety engineers’”—men. employed 
to study and put into practice methods for 
the protection of workmen. 


If you are one who is interested in pro- 
tecting your co-workers and not using 
“Williamsport” wire rope—may we ask 
you “How do you make sure of getting 
the grade—or tensile strength of rope you 


WILLIAMSPORT 


Main Office and Works: 
Williamsport, Pa. 


PUBLIC WORKS 


protection — 
costs nothing to get 
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order P—do you accept the marking on the 
reel, or tag, and let it go at that or do you 
make a laboratory testP” 


A Telfax Tape is woven into Williams- 
port wire ropes to give you definite facts 
as to the grade of steel used in its manu- 
facture. It cannot be removed, and if it 
changes reels the Telfax Tape goes with 
the rope. This is not always true with a 
tag. 


Why not carry out your safety idea thru 
the use of “Williamsport” wire ropeP 


WIRE ROPE CO. 


General Sales Offices: 
122 So. Michigan Ave., Chicago 
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THE NEW TYPE “S” 


INRINIK 
SNOPLOWS 


WILL ENABLE YOU 


TO MEET THE 


DEMAND FOR OPEN 
ROADS IN WINTER 


Many outstanding features 


a—Push one-third easier. 

b—Will not wedge in a snow bank. 

c—Have improved lifting device. 

d—FEasily adjusted without tools. 

e—Lighter, yet more rugged. 

f—Bevel the side banks. 

e—Cannot be crushed in use. 

h—No side thrust. 

i—Safer at high speed. 

i—Quickly attached or detached. 

k—Do not prevent use of truck for 
other purposes. 


Write for catalog number 34 


CARL H. FRINK 


Manufacturer 


CLAYTON NEW YORK 
1,000 Islands 














Itemized Costs of Road and Bridge 
Construction in Virginia 


STATE DEPARTMENT OF HIGHWAYS 


Routes 10 and 527 
Projects F384AW-657F 
Counties—Nansemond and Norfolk 
4.963 Mi. Pavement—1.132 Mi. 7” 12’ Conc. Widening and 


3.831 Mi. 7” and 8” 6” 8” 18’ Conc. and Alternate Bid One 
Course Macadam Surface Treated 


ltems 1 
1 Acre Bagg 0 and Grubbing $150. . $150. 00 $250. 
34,323 Cu. Yds. Regular Excavation 4 40 
1,434 Cu. Yds. Borrow Excavation 40 40 ‘40 
oS a ee 2.00* 1.757 1.707 
inp ae. 96. 12” Pies. ....5.0. 2.50 2.50 2.20 


106 Cu. Yds. Class “A” Conc... 22.50 24.00 23.00 
102 Cu. Yds. Class “‘B” Conc... 20.00 22.00 21.00 


8,248 Lbs. Reinf. Steel............ «055 -06 05 
246 Lin. Ft. Wood Gd. Rail.... ae -50 55 
170 Lin. Ft. Wire Gd. Rail..... 75 -60 -60 


32 Right of Way Monuments. . 2.50 2.00 2.50 
7,891 Sq. Yds. Conc. Pavement 


_ gle: ee eee 1.83 195 ° ise 

So iam. Ft. 56” Pige.....-...+ 8.00 7.50 6.00 

SDS eee .74 .80 1.00 

31,891 Sq. Yds. Conc. (8” 6” 8”).. 1.83 1.82 1.84 

S50 Ge. Yee. Come. G™)........ 1.85 1.88 1.84 

ae ae vem. Some. G9") .....06 2.05 2.20 1.84 
40,468 Sq. Yds. Mac. (8”)........ 1.30 
rk 2 ee © > .20 
810 Tons Cover Material........ 2.50 


TIME hy COMPLETE: 120 Calendar Days from Date of 
Award. 





* Denotes Conc. Pipe. 
7 Denotes Pipe not designated. 

‘Contractors Address Concrete Macadam 
1—Brooke Const. Co., Norfolk, Va....$111,735.00 $97,532.87 
2—Va. Engr. Co., Newport News, Va... 112,251.67 
3—The Murray Const. Co., Knoxville, 


RE: SR Se Rene 112,736.92 
4—R. K. William, Richmond, Va...... 114,876.95 103,944.80 
5—Spotsylvania Const. Co., Highland 

ESS, eer ere 115,051.83 
6—F. J. McGuire, ‘Norfolk, ee 116,196.65 


7—Guilford Const. Ce., Greensboro, N.C. 118,768.85 108,469.78 


Route 10 
Project 84410 
Princess Anne County 


3.124 Miles 8” 9’ Widening Concrete 
W. C. L. Virginia Beach—3.124 Miles West 


ltems f 3 
1 Acre Clearing and Grubbing. 150.00 150.00 250.00 
5,031 Cu. Yds. Regular Excavation 35 .40 aa 
272 Lin. Ft. 15-inch Pipe....... 1.50* 1.75¢  1.70¢ 


11 Cu. Yds. Concrete, Class ‘‘B” 18.00 20.00 22.00 
16,492 Sq. — — Concrete 

(AE 2.04 2.04 2.09 

16 Lin. Ft. 30” OP 4.00 5.00 7.50 

Te. ke. en ere 

60 Calendar Days from Date of Award. ........ccscccccvess 





* Denotes C. I. Pipe. 
+ Denotes Concrete Pipe. 
t Denotes Pipe not designated. 
Contractors Addresses Net 10% Total Cost p. Mile 
1—Tunstal! - Johnson 
Co., Inc., Nor- 
folk, Va. .....$36,224.53 $3,622.45 $39,846.98 $12,755.11 
2—Brooke Const. Co. ‘ 
Inc., Norfolk, 


3—The RR Const. 
Co., Knoxville, 
| CES 37,152.60 
4—Virginia Engineer- 
im Co., Ine., 
Newport News, 
Va. , 


. 37,886.57 
$s. £. Williams, 
Richmond, Va.. 38,968.08 
6—Spotsylvania Const. 
Co., Inc., High- 
land Sprgs., Va. 39,522.75 
7—F. J. McGuire, 
Norfolk, Va... 41,742.69 


Route 10 
Project S58B1 
County, Prince George 


BRIDGE OVER POWELL CREEK 
(1-40’ Reinf. Conc. Beam —! 


[tems 1 3 4-9 
59.6 Cu. Yds. Class A Conc..$ 26.00 sor, = $24.00 
14,025 Lbs. Reinf. Steel. ‘ 055 .06 .05 
26.0 Cu. Yds. Class B Conc.. 24.00 27.50 24.00 
410 Reinf. Steel .........: .055 .06 .05 


34 Cu. Yds. Dry Excava.. 3.00 1.00 4.00 
10 Cu. Yds. Wet Excava.. 4.00 2.00 6.00 
Building Trestle ...... 350.00 300.00 925.00 
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Drainage Economy use 


PUBLIC WORKS 


. . « For Maximum 





(Meet copper-bearing pure iron 
requirements in all accepted spec- 
ifications for corrugated metal 
culverts.) 


Reservoir Syphons and Out- 
lets 

Highways 

Real Estate Developments 

Golf Courses 

Airports 

Railway Roadbed Drainage 

Storm Sewers 

Drainage of reclamation areas 

Temporary or permanent 
flumes. 


Use GOHI Culverts for 





© 1930, G. C. M., Inc. 















HE ever-increasing cost of 
modern highways is forcing at- 
tention on construction economies. 
Out of costly experiments with 
various types and kinds of culvert, 
has come the conviction that GOHI 
Corrugated Culverts make for econ- 
omy in highway construction by 
lowering drainage costs. 

Made of Genuine Open Hearth 
Iron — pure iron-copper alloy — 
these culverts give maximum re- 
sistance to the corrosive influence 
of soil, water and weather. Their 
reasonably low first cost; low-cost. 





St. Louis, Mo. 






Newport, Ky. 








y) hind i 
f " ‘ q 
# : ? a. 















Philadelphia, Pa. 





Denver, Colo. 





Omaha, Nebr. 


Portland, Oregon 


Lincoln Steel and Forge Co. 
The Newport Culvert Co. 
The Pennsylvania Culvert Co. 
Denver Steel & Iron Works Co. 
A. N. Eaton, Metal Products 


Feenaughty Machinery Co. 






















(Above) Solving drainage prob- 
lems —laying half round, flat 
bottom GOHI Culverts in streets 
of Alameda. 


(To left) Installing 24’° GOHI 
Corrugated Culvert on Dixie 
Highway near Falmouth, Ky., 
made necessary because of col- 
lapse of rigid type. 


Corrugated Culverts 


installation; flexibility that resists 
settling or shifting earth and vibra- 
tion from traffic; demonstrated 
durability in countless installa- 
tions ;—these are factors that weigh 
heavily in lowering your drainage 
investment. 

Whatever your requirements, get 
all the facts about GOHI Culverts. 
The more carefully you investigate 
and compare advantages and costs, 
the stronger will be your conviction 
that GOHI is the culvert for you 
to buy. 





GOHI CULVERT MANUFACTURERS, Inc., Newport, Ky. 





Tennison Brothers 
Texarkana, Ark. 


Capital City Culvert Co. 
Madison, Wis. 


Central Culvert Co. 
Ottumwa, Iowa 


Roanoke Sales Corp. 
Roanoke, Va. 


St. Paul Corrugating Co. 


St. Paul, Minn. 





Tennison Brothers 
Oklahoma City, Okla. 





The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—-see page 93 




















NO ROAD BUILDING 
Mle) = Bm beled =)(ce ne) 5 
BUFFALO-SPRINGFIELD 


A wealth of eager, agile 
power . A gratifying 
degree of rugged relia- 
bility . The extreme 
maneuverability that 
modern road construc- 
tion demands . . . The 
Buftalo-Springfield roller 
embodys every charac- 
teristic necessary to meet 
the most strenuous road 
construction or mainte- 
nance requirement. 






Built in a wide range of 
weights and sizes. Three wheel 
and tandem. Steam and motor 
driven. Scarifier and other 
special attachments optional. 
Write for illustrated booklet. 














The 


ji BUFFALO-SPRINGFIELD 
' ROLLER Co. 


Springfield, Ohio 
































Please mention Pusiic Works when writing to advertisers. 


PUBLIC WORKS 


VoL. 61. 
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Route 10 
Project S58B2 
County, Prince George 


BR. OVER BRANCH POWELL CREEK 


(1-30’ Reinf. Conc. Beam Spans) 


28.3 Cu. Yds. Ciass A Conc. 26.00 27.50 24.00 
5,310 Lbs. Reinf. Steel...... .055 .06 .05 
34.6 Cu. Yds. Class A Conc. 27.00 27.50 24.00 
210 Lbs. Reinf. Steel : .055 .06 .05 
22 Cu. Yds. Dry Excava. 3.00 1.00 4.00 
30 Cu. Yds. Wet Excava... 4.00 2.00 6.00 
Building Trestle ...... 400.00 300.00 725.00 
Route 10 
Project S26B1 
County, Surry 
BR. OVER CHIPPOAK CR. 
(1-20’ Slab Span) 
21.4 Cu. Yds. Class A Conc. 26.00 27.50 24.00 
27.3 Cu. Yds. Class B. Conc. 24.00 25.50 21.00 
1,500 Lbs. Reinf. Steel...... .055 .06 .05 
ae” ae a, ee 2.00 .85 .90 
Building ‘irestle 200.00 300.00 400.00 
Route 10 
Project S26B2 
County Surry 
BR. OVER JERRY’S BROOK CR. 
(1-20’ Slab Span) 
15.0 Cu. Yds. Class A Conc. 26.00 27.50 24.00 
19.0 Cu. Yds. Class B Conc. 24.00 25.50 21.00 
2,036 Lbs. Reinf. Steel..... .055 .06 .05 
Building Trestle ...... 250.00 300.00 400.00 
Route 10 
Project S116B1 
Surry County 
BR. OVER MILL RUN 
(1-30’ Reinf. Conc. Beam Span) 
42.0 Cu. Yds. Class A Conc. 26.00 27.50 24.00 
67.0 Cu. Yds. Class B Conc. 24.00 25.50 21.00 
8,200 Lbs. Reinf. Steel..... .055 -06 -05 
2,000 Lin. Ft. Piles........ .60 85 .90 
Building Trestle .... 350.00 300.00 600.00 
Contractors Address Net 10% Total 
1—J. S. Powers, Whiteville, 
_. © a $14,062.21 $1,406.22 $15,468.43 
2—Swain Contr. Co., Hope- 
well, Va. .... 14,638.36 
3—Cobb - Homewood, “Chapel 
nal, HN. C 15,011.45 


4—M. S. Hudgins, Roanoke, 


Va. ep 15,414.43 
5—Tunstall-Johnson, Norfolk, 
Seas eG eae . 16,300.45 
Total for All Five 
Bridges 
Contractors Address Net 
6—Fredericksburg Br. Co., Fred., Va....... ... $17,991.85 
7—A. G. Pinkston & Co., Norfolk, Teg enne ae 18,586.51 
. i Wiamies, Tibchebend, VS... 2 ow. cece ccsd 18,897.06 
9—Blount & Hayman, Brodnax, Va.. 19,703.10 


Time to Complete—60 Calendar Days” from Date of Award. 


Route 39 
Project F641D 
Augusta County 


1.058 Miles 8” - a” One Course Macadam 
1.058 Mi. = — c. 


1 2 

11,854 Cu. Yao ' eens Excava- 
tion . ne -60 .70 
34 Lin. Ft. 15-inch Pipe. ii 2.00* 2.00* 
346 Lin. Ft. 18-inch Pipe 2.50 3.00 

2 Cu. Yds. Concrete, Class 
a ; ; 20.00 20.00 

36 Concrete Right of Way 
Monuments. .......... 2.50 2.00 
14 Catch Basins .......... 100.00 90.00 
5,588 Lin. Ft. Concrete Curbing .60 .65 

17,816 Sq. Yds. One Course Ma- 
cadam . .80 .90 


Time to Complete—90 Calendar Days from Date of Award 
Total Cost p~. Mile 


Contractors Addresses Net 10% 
1—M. T. McArthur, 
Johnson City, 


Tenn. . $27,181.00 $2,718.10 $29,899.10 $28,260.02 


—Echols Bros., Inc., 
_ W. 
SIRES 30,442.40 
3—J. R Vaughan & 

Co., Roanoke, Va. 30,802.22 
4—G. P. Clay, Rich- 
mond, Va. 
5—R. W. Moore & 
Co., Staunton, 
Va. ; 


30,892.60 


. 31,336.90 
6—C. B. Hester, 
Greensboro, 


ere 32,023.78 


* Denotes Corrugated Metal Pipe. 


. Staunton—E. C. L. Staunton 
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1.70* 
2.10 
20.00 
2.25 
90.00 
-60 


1.00 














